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Description 

BACKGROUND OF THE INVENTION 

The use of monoalkoxy organo-titanates, i.e., those containing primary, secondary ortertiarv alkoxv 
groups direct y attached to titanium, as coupling agents for particulate material and polymeric is weH 
known. See U.S. Patent No. 4,122,062. While these materials have proven effective theVcoufd no be 
20oZ V Z h T th t h PO ' Y T riC SVStemS reqUired compoundino at temperatures su^^ft in iSe^S 
Arrnrdin . ^ hC l e kn ° Wn ° r 9 an °-«t*nates has insufficient thermal and/or solvoMic Sitv 
o n C o° r rd - m9 ' y ' W ' th SU t ch c , om P°""ds it was necessary to first mechanically preblend at tempera ureTbe ow 
neL«L n J d T C f h ° f polymeriC resi " c ° m P°^ing above 200-C. Thfctwo-step proc^ which is afso 
necessary w. h other coupl.ng agents, e.g., silanes, alumino-zirconates and aluminates.Tbmh cos ?v and 
time-consuming, requiring the use of special equipment * 

.BRIEF DESCRIPTION OF THE INVENTION 

CD m™mHc° W bee " disc ° ve : ed that neoalkoxy organo-titanates and organo-zirconates, a new group of 
nprfn,^ ' ° ven r° me both of *e above-mentioned deficiencies and, in addition enhance the 

acceL^t^Ti T zfrCOn * es are Particularly useful for peroxide-cured and air-cured systems since thev 

in bo^inTsmcon^o glTsT OUtStandin9 ^PP'^lons.Tince they 

DETAILS OF THE INVENTION 

form T ula: SUb]eCt X ° novel neoa,ko *Y organo-titanium which may be represented by the 

R H 
, i I 
R'-C-C-OIvKAUBWClc 

R 2 H 

Ar, ,n the above formulas, may be a monovalent aryl or a.karyl group having from 6 to about 20 carbon 
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atoms optionally containing up to 3 ether oxygen substituents, and substituted derivatives thereof wherein 
the substitutions are up to a total of three halogens or amino groups having the form^ula NFl4Chere?n r" 
ca n rbon a a r romf an having 1 to 12 carbon atoms, an a^keny group having 7ro" 2 tc 8 

s rlJ£ I ' 3 ^ C Li aikY l2! OUp haV,ng from 3 to 12 carbon atoms . ^d an aryl group having from 6 to 12 
s carbon atoms; and R 3 and R" may each be the same qrouo as R R 1 and Ar S S w 

alkyl or aminoalkyl group having from 1 to 15 carbon 23 maj be an Sen ^.J ^ha^froml 

b° + cTs^uaTto^" " 3fyiene 9rOUP haVi09 fr ° m 6 1 ° 1 ° C8rb ° n at ° mS or a eJffl^SSR!!^; 

w nf ,H^c V T de V f netv J? f li9andS ' SUbj6Ct t0 the limitati °ns heretofore expressed, may be used in the practice 
^ s t^T Ve ?'° n ^ Th ! most , surtab '« a particular application will depend largely upon the poTymer 
suchTystTm if "any" ' " '~ de9r88 ' UP °" ^ C " rative and/or introduced^to 

havino 1 to'?te2^r 8mP i e8 t the R u and F 9 J r ° UpS are alkyl havi "9 1 to 8 carbon at ° ms : «"»■■*' 
naving 6 to 10 carbon atoms such as benzyl; the aryl and alkaryl groups having from 6 to 10 carbon atom* 

Lub«ilC?eH P »n , ; napht ^* t0,Y '' Xy ' yl; and the "alogen-suUtuted bromophe^yl; and the allyK- 
carbon ^i^/K^'^a^" 1 4 t0 2 ? Carbon at0ms and the allyloxy-substituted aryl having from 9 S 

EX2fcE^£^?,En" f" 0XV ^f:L Vat T' * B m ° St preferred «"nP~nds are the alkoxy derivatives 
naving trom 1 to 3 carbon atoms and the phenoxy group. 

h a vinn e fr^ d K tl V? R * 9rou . p8 are alkyl groups having 1 to 12 carbon atoms, aryl and alkaryl groups 
Ex/ZTJ ° C « rb n n D at0 D mS D a 3 nd eth ? r - suba tituted alkyl having from 3 to 12 carbon atoml 
Examples of specific R, R\ R*, R 3 and R 4 groups; are: methyl, propyl, cyclohexyl, 2,4-dimethoxvbenzvl 

n;^h V aCenaph ^ V '- 2 ' ethy, - 2 - furY ' and metha "V- R2 ' addhdon^may^e methoxy? phenoxy 
P ^ c ; ohaxe " e l 3 -?^ ^aobuty.-3-methoxy, 1-phenanthroxy and 2,4,6-trimethy$enox£ T 

include TrS a ^ th'« 8 m- l™** "J*™ L" Pr8CtiCe ° f ** inventio " are likewise numerous. These 
include aryl and thioaryl ligands such as phenoxy, 2,4-dimethyl-l-napthoxy, 3-octyl-l-phenanthroxy and 

m^hSin'f 1 ' 03 ^^ 1 an , d 2 - meth y'-3-™thoxy thiophenyl as well as diester phosphates such ^^^1 

2 w2 « H,' Cy ^ ohe 1 Xyl ' laurvl a " d b'smethoxyethoxyethyl phosphate and their pyrophosphate analogs 

S^St^R 1 * SUCh 35 ph «onyl. 2Adibuty.-1-naphtha.ene s^y, ana 2-methyl-i 

h„h,r a m iC, i lariy effec " ve are c arboxyl groups such as acetyl, methacryl, stearyl, 4-phenoxy and 4-phenoxv 
butyl. Illustrative of the compounds of the instant invention are those listed in Table A: ^ pnenoxv 



TABLE A 



(CeH^OXiso-CjH^J^C^OTitOSIO^Ce^C^H^, " 
C 6 H, 1 )(iso-C 3 H 7 )(C 4 H 9 0)CCH J OTifS(0)^H rf -O^H 3 l[SC s H 5 ] 2 ' 

(CH 3 ) 2 (C 4 H 9 )CCH 2 O-n[OC 3 H 6 N(C 6 H s )C 4 H 8 C 10 H 7 ] 2 [OC{O)CH 3 J 
« (C 6 H 5 ) 2 (CH 3 0)CCH 2 02r[OC(0)C 9 H 19 -neo] 3 

50 'CH3) 2 CCH 2 OZr[OC(0)CH 3 ][6p(0)(OC s H 9 )(OCH 2 C 6 H 7 CH 3 )][OS(0) 2 C 6 H 3 (g)lBr)(CH 3 )-1^.3] 



S5 



As in the case of the materials in the prior art, the organotitanates and organo-zirconates are useful as 
»nn P H n9 A 898ntS i >e ^ U8e me 8,kOXY POrtion is a hydrophilic group capable of ^SScSjS 11 er mSeri* 
n™! A ' 8 8 K d C 9 ^ UPS 3re h V drophobi <= and capable of reacting with organic material. A variett of 
Through a 0 "" " ! ° PreP3re Compositions of tha Mention. These are illustrated fn Exempt A 

hwH^L h f- f ' rSt proce f s ' shown in Example A, one mole of an alcohol of the formula RR 1 R 2 CH,0H (the 
hydroph.hc precursor) .s reacted with 3 moles of a compound of the formula H(A).(B) b (C) e (the hydrophobic 
precursor) and one mole of titanium or zinconium tetrachloride. The reaction may tak olaceKe 
TnvoTved. ° 3 SO ' VeM SUCH 85 Xy ' ene 8t tem W a <* **« ""TC to 140«C. Hy^gen^Sriue -SJ E 
A second method which may be used is described specifically in Example B. Here a tetraalkoxy titanate 
or zirconate is substituted for the titanium tetrachloride. Here the reaction is carried out at a temperature of 
from 0°C to 200°C. During the course of the reaction four moles of alcohol, corresponding to the alkoxy 
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o™£S 

«». of Ji'SK; ^SSSSSS^SSST* co '" na ■«"-«-»■ ■» •» "«« 

to 1 «*3'o;.' r Z„?S?K 5 S*° "»»Koxy compound, pre added to the resin, preferably from 0 , 
.no».,ST„^^ 
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SktlS th t l ' att « ' t0 r6 t Ct su !( icient, y- optimum amount of the neoalkoxy compound to be 
m^rganfc materiaL achieved, the available surface area of and the bonded water in the 

nr™1» ti0, f i S fac j litated b Y ad <™xing ""der the proper conditions. Optimum results depend on the 
E5ST£ the a koxy compound, namely, whether it is a liquid or solid, and its decomposition and flash 
amnrf; ^ ^'♦^ P ar «cles, the specific gravity, the chemical composition, 

SffiJ? 9S ' , mUSt 66 co " sldered - Additionally, the treated inorganic material must be thorough"^ 
admixed with the polymenc medium. The appropriate mixing conditions depend on the type of polvmer 
mole skilled InTh™"?! 351 ' 0 ° r thermosettin 9' its chemical structure, etc., as will be readily understood by" 
Where the inorganic material is pretreated with the organic titanate or zinconate, it may be admixed in 
any convenient type of intensive mixer, such as a Henschel or Hobart mixer or a Waring blender Even hand 
-I*,!? 9 employed. The optimum time and temperature are determined to obtain substantial 

1 S? J?! between the '"organic material and the organic metalate. Mixing is performed under conditions at 
wwn 8 ° r 9an'c metalate is in the liquid phase, at temperatures below the decomposition temperature. 

6 f 6 th3 f the bU ' k ° f the W^V™** groups "a reacted in this step, this is not essential 
where the materials are later admixed with a polymer, since the substantial completion of the reaction may 
take place in this latter mixing step. 

=o^ P w VrT !f r P roce ! 5 ! in S' e -9' n '9h shear mixing, is generally performed at a temperature well above the 
second order transition temperature of the polymer, desirably at a temperature where the polymer will 

of 170 '°to "^rfV^ M 0 ' ^ maP ! e ' '2 W . denShy P^y^V 16 ™ * processed at a temperature range 
ot 170 to 230 C, high density polyethylene from 200" to 245X; polystyrene from 230° to 260°C- 
polypropylene from 230" to 290<>C; thermoplastic polyesters from 260° to ia<TC; po.yamides from 26^ to 
SLd in th<fL y ^ na eS ?°? 230 10 2 3T°- temperatures for mixing other polymers are known to those 
m»« hi , .1 oh an t may be determined by reference to existing literature. A variety of mixing equipment 
may be used, e.g., two-roll mills, Banbury mixers, double concentric screws, counter or co-rotatinq twin 
screws and ZSK type of Werner and Pfaulder and Busse mixers. co-rotating twin 

rea^nT* nnt ^2^° m ? ta,ate ^J** ' mor 9 a ™ materials are dry-blended, thorough mixing and/or 
%E£2t ^adUy achieved and the reaction may be substantially completed when the treated filler is 

mSSS^Sm nfmn^h 2 S l3tte - StCP ' ? he ° r93niC metalate may a,so r e a « with the polymeric 
material if one or more of the A groups is reactive with the polymer. 

th e r^ni»^ e n d r. 1 I!L er m3y «- be in ?°rP 0 rated in any of the conventional polymeric materials, whether 
nrSZ?,? . • , T osettmg, vvhether rubber or plastic. The amount of filler depends on the particular 
polymeric material, the filler and property requirements of the finished product Broadly, from 10 to 500 
parts of f'ller may be used per 100 parts of polymer, preferably from 20 to 250 parts. The optimum amount 
may be readily determined by one skilled in the art with the assistance of the following dosage table- 
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Substrate-Class 



Substrate-Type 



Coupling Agent, 
wt% based 
on Substrate 



so 



55 



60 



65 



Polymers 
Silicas 



— Organic/inorganic All types 



Silicates — 



0.1—0.3 



— Mineral 


Sand, Quartz 


0.2 




N ova cu lite 


0.3 




Diatomaceous Earth 


0.6 


— Synthetics 


Precipitated Silica (Reinf.) 


0.6 




Fumed Coiloidai Silica 


0.8 




Silica Aerogel 


0.8 


— Mineral 


Soft, Hard, Calcined Clay 


0.3 




Mica, Talc 


0.3 




Wollastonite, Perlite, Asbestos 


0.4 


— Synthetics 


Calcium Silicate 


0.6 




Aluminum Silicate 


0.4 
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Substrate-Class 



Substrate-Type 



Coupling Agent, 
wt% based 
on Substrate 



Calcium Carbonate 



Calcite, Dolomite 
Precipitated 



0.2—0.5 
0.5 



Metals — Plate 


All Metals 


0.2 — 0.5 


— Powder 


All Metals 


U.^ — u.4 


— Oxides 


Iron, Zinc, Lead, Chromium, 
Zirconium, T?, Al, Mg, etc. 


0.2—0.4 


— Peroxides 


Lead Zinc 


0.3—0.5 


— Hydrates 


Aluminum, etc. 


0.2—0.4 


— Acetates, 
Hydroxides 


All Types 


U.Z— 0.4 


— Sulfates, Nitrates 


All Tv/r>r»c 
r\u i ypes 


0.2—0.4 


— Sulfides 


Zn, etc. 


0.2 — 0.4 


— Borates 


Ba, Zn 


0.1—0.5 


Carbon Black 


Piq merit. Reinf CnnrinrtK/o 


0.5 — 2.0 


Fibers 


Fiberglass 


0.2 — 0.3 


Fibers 

* 


Aramide (Kevlar) 


0.2 — 0.3 




Graphite 


0.1—0.8 




Polybenzamtdazole 


no no 




Potassium Titanate 


U.^— U.4 




PAN 


n 1 n *a 

U. 1— u.o 




Carbon (PAN based) 


0.2 — 1.0 


Cellulosics 


Wood Flour 


0.5—2.0 


Sulfur 


Vulcanization Grade 


0.3—0.5 


Pigments — Chromates 


Lead Chromate 


0.2—0.3 




Mofybdate Orange 


0.2—0.3 




Chromate Green 


0.2—0.3 


— Ferriferrocyanide 


Iron Blue 


0.3—0.5 


— Monoazo 


Tol. Red, etc. 


03—0.5 


— Uthol 


Uthol Red 


0.3—0.5 


— Rubine v 


Rubine Red 


0.3—0.5 


— Phthalo 


Blue, Green 


0.4—0.6 
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Coupling Agent, 

_ . . wt% based 

Substrate-Class Substrate-Type on Substrate 

Pigments —Oxides Ti0 2 0.4—0.6 
Iron 0.2—0.4 

,.nn^ nent, . 0n f f: ev, 'f "S'y- because of the outstanding heat stability of the neoalkoxy compounds, it is 
unnecessary to first treat the filler ,n order to obtain the benefits of the neoalkoxy compounds as coupling 
agents s.nce their stability at high temperatures permits the blending of each of the three components 
e n ^ e,y V'" 9 ' 6 ?P^at'on. In the case of the prior art organo-titanate, where the blending of the 
polymer and filler required high-temperature, high-shear mixing, the addition of the three components at 
coaling effecT* ^ decomposition of the hydrolyzable group and the destruction of the 

° rde ' to fu / ther illustr ate the subject invention, the following examples are provided. Examples 1 
rS S-StST of various neoalkoxy compounds of the invention. Example 4 shows the 
relative solvolytic stab.hty. The balance of the examples are directed towards the use of the neoalkoxy 
compounds in resins, showing both filled and unfilled resin systems: 

Example 1 

Titanium IV 2,2-dimethyl propanolato, tris(dioctyl) phosphato-O 

r nn J^i t - 9iaSS VeSSe ' Jr qU , ipped with a mechanical agitator, external heating and cooling, vapor 

and th?^ ™£ ea f n H- *J?ft n T traP a u d ° ff ' gaS SCrUbber WaS added one mo,e of 2,2-dimethylpropanol 
wat Ju hydrogen phosphate as well as two liters of mixed isomer xylene. The reactor 

titanh.m • j and ma '" ta ' n «l "nder a slow nitrogen purge during the addition of one mole of 

titanium tetrachloride over a period of two hours. External heating and cooling was supplied, as necessary, 
etrSrTrtVn* ° perat,n9 ter "P«rature in the range of 45-6CC. After the addition of the titanium 
tetrachlonde, nitrogen purge was slightly accelerated for an additional two hours followed by evaporation 
of the reaction mixture in vacuo to produce a bottoms fraction boiling above 150°C. Elemental analysis of 
C H TOOplnwAr J^TS. r t d - brOW " oil was consistent with its formulation as 

nf hvriri„o„ Im £ "l* wl 93S sc J rubb , 8r contents were analyzed to show that approximately 4 moles 
rlr£?£ h™!2f bee ." captured mthe caustic scrubbing solution. Subsequent high pressure liquid 
chromatography (HLPC) analysis of a portion of bottoms product was used to determine product yield 
employing a Fourier transform infrared detector system (FTIR) for quantification of effluent assay. Results 
lllTZ^ 6 , Pr T rat 't n , 3nd for Jhose producing analogous products by similar means from titanium 
tetrachloride together with the product yields are shown in Table 1 . The Code in the lefthand column of the 
taoie is to designate these products in subsequent examples: 



TABLE 1 



Yield 



_ , _ .. . _ (moleZ) via 

45. Code Raw Materials Product Structure HLPC/FT-IR 

(CH 3 ) 3 CCH 2 OH (CH 3 ) 3 CCH 2 OTifOP(0)(OC H ) ] 87 



s ° 3H0P(0)(0C g H 17 ) 2 



55 3H0C 6 H 5 



so 



(CH 3 )CCH 2 0H (CH 3 ) 3 CCH 2 OTi(OC 6 H 5 ) 3 92 



65. 



7 



Code Rav Materials 
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TABLE 1 (Cont'd.) 
Product Structure 



Yield 
(moleZ) via 
HLPC/FT-IR 



(CH -CHCH 0CH 7 ) 7 (C 7 H s )CCH_0H (CH 7 =CHCH 7 0CH-) 7 (C.H_ ) CCH 7 0Ti 
C(0)neo-C ft fi/ 1 * 1 r^~x — * 1 * 1 



3H0 



9*19 



[0C^O)neo^C 9 H^ 9 ^ 



(C,H ) (CH OCH ) (CH-)CCH-OH (C fi H«.) (CH-0CH-) (CH-)CCH-OTi 
BstO) 2 cjH 4 cJ 2 H 25 ' 5 4 (oS(d>,cAc,,H 7C )^ 



3H< 



(C, n H 7 -l-0) (C.H. ) .CCH.0H 
3H£C 6 fi 4 -l-0CH^ * Z Z 



'2^6 4 12"25'3 

(C. n H--l-0) (C 7 H S ) 7 CCH-0Ti 
(SC^-l-OCH 3 f 3 5 



(CH 0) (C,H.) (isc-C-H. -)CCH 9 0H (CH-0) (C.H-) (iso-C R H, 7 )CCH 7 0Ti 

3(hB) 2 (c°h;o)ch 3 o)? 2 6^ * [opto) (oB)op(o) (oc 4 h;J (OCH*) 1 , 



- 3 y j 3 



90 



87 



92 



8A 



The empirical formula, the calculated and analysed values for certain of the above products are as 
follows: 



30 



Calculated for C/H/Ti 
C 4g H l 13 O I3 P 3 T±-60 . 6 / 1 1 . 1 /4 - 58 
C 23 H 26 0 4 Ti-66 . 7/6. 28 /ll. 6 
C 4 3 H 78 0 g Ti-65 .6/9.92/6.11 

C 3 2 H 66°23 F 6 T1 ~ 36 • 3 /6 * 27 74 " 56 



Found for C/H/Ti 
60. A/10. 9/4. 63 
66.8/6.19/11.7 
65.7/9.98/6.21 
36.7/6.18/4.51 



35 Example 2 

Preparation of Titanium IV 2-methyl f 2-phenylbutanolato,bis(dibutyl)phosphato-0,(dioctylphenyi)pyro- 
phosphato-O 

A reactor such as that described in Example 1 was charged with one mole of titanium IV tetrabutoxide. 
Temperature was adjusted to 50°C and maintained between SOX and 70°C by external heating and cooling 
40 and reactor pressure held at 10 mm of Hg during the addition, sequentially, of one mole of 2-methyl-2- 
phenylbutanol (20 minutes), two moles of dibutyl pyrophosphate (1 hour, 5 minutes), and one mole of 
dioctylphenyl pyrophosphate (1 hour, 45 minutes). 

During the addition, the distillate was collected and determined by gas liquid chromatography to be 
essentially pure butanol totaling 3.84 moles. The residual reaction product was analyzed by HLPC/FT1R as 
^5 described in Example 1. Results of this experiment and of several products made by analogous means are 
shown in Table 2 on a per mole of titanium tetraalkoxide basis: 
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60 
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TABLE 2 



Code Raw Materials 



H 



(CH 3 ) (C 6 H 5 ) (G 2 H 5 )CCH 2 0H 

2HOP(O)(0C 4 H 9 ) 2 

(HO) 2 (C 8 H 17 C 6 H 4 0) 2 P 2 0 3 



Product Structure 

(CH 3 ) (C 6 H 5 ) (C 2 H 5 )CCH 2 0Ti 

[OP(0)(OC A H g ) 2 ] 2 

f0P(0) (OH)0P(0)(OC 6 H 17 C 8 H 17 ) 2 ] 



Yield 
(moleX) via 
HLPC/FT-IR 

71 



(CHj-CHCHjOC^ ) 2 (C 2 H 5 ) CCH 2 0H (CH^CHC^OCI^) 2 (C^ ) CCHjOTI 
H0C(0)iso-C 17 H 35 



2HOS(0) 2 C 6 H 4 C 12 H 25 



(CH 3 ) 3 CCH 2 OH 



3HOC 6 H 5 



[OC(0)iso-C 17 H 35 ] 
[OS(0 2 )C 6 H 4 C 12 H 25 ] 2 

(CH 3 ) 3 CCH 2 OTi(OC 6 H 5 ) 3 



62 



96 



K 



(CH 2 =CHCH 2 0CH 2 ) 2 (C^H 5 )C 
CH 2 0H 

3(HO) 2 (C 8 H 17 0) 2 P 2 O 3 



(ch^chci^och^ (c 2 h 5 ) 

CCH 2 0Ti[0P(0) (OH)OP(O) (OCgH^)^ 



85 



M 



(CH 3 0) (C 4 H 9 ) (C 6 H 5 )CCH 2 0H 

HOC (OXn^ 

2HSC 6 H 4 C 8 H 17 



(CH 2 =CHCH 2 OCH 2 ) (C g H 17 OCH 2 ) 
(C 2 H 5 )CCH 2 0H * 
3(H0) 2 (C g H 17 0) 2 P 2 0 3 

(CH 2 =CHCH 2 OCH 2 ) 2 <C 2 H 5 ) 
CCH 2 0H 

3H0P(0)(0C 8 H 17 ) 2 



(CH 3 O)(C 4 H 9 )(C 6 H 5 )CCH 2 0Ti[OC(0)CH 3 ] 75 



[SC 6 H 4 C 8 H 17l 2 



(C^^CHC^O^) (C 8 H 17 OCH 2 ) (C 2 H 5 ) 
CCH 2 OTi[OP(O)(0H)OP(0)(OC 8 H 17 ) 2 ] 3 



(CH 2 «CHCH 2 OCH 2 ) 2 (C 2 H 5 )CCH 2 OTi 
[OP(0)(OC 8 H 17 ) 2 ] 3 



63 



74 



neO " C 10 H 21° H 

2 H0S(O> 2 C l0 H 6 -3-CH 3 

HOS (O) 2 C 6 H 5"*P" C 2 H 5 



ne °- C lO H 21 OTi[OS(O) 2 C 10V 3 - CH 3 ] 2 61 
[0S(0) 2 C 6 H 4 -p-C 2 H 5 



follows 



The empirical formula, the calculated and analysed values for certain of the above compounds 



are as 



9 



EP 0 164 227 B1 

Code Calculated for C/H/Ti Found for C/H/Ti 

B C^R^O^i-60. 6/11. 1/4.58 60. 7/11 .3/4 .62 

s K C 44 H 126 0 24 P 6 Ti-41.5/9.91/3.77 41.6/9.82/3.75, 

L C 43 H 64 0 4 S 2 Ti-68.3/8.47/6.35 68.3/8.39/6.41 

M C 49 H 13g O 23 P 6 Tl-44.3/10.4/3.61 44.1/10.3/3.56 

to N C 44 H 123 0 14 P 3 Ti-60.9/14.2/5.54 60.6/14.1/5.58 

P C 40 H 48 0 10 S 3 Ti-57.7/5.77/5.77 57.6/5.84/5.69 



15 Example 3 

Production of neoalkoxy titanium VI salts from titanium IV salts and titanium tetrakis neoalkoxylates 

One mole of titanium IV tetrakis (2«allyloxymethyl, 2-propanolato methyM-)butanolato was added 
over a period of two hours to 3 moles of titanium IV tetrakis {dioctyDpyrophosphato-O contained in 1 liter of 
toluene. The reaction mixture was agitated and maintained at 75 ± 5X during the addition and for 24 hours 

20 after by external heating and cooling. FTIR analysis of HLPC effluents as described in Example 1 (after 
toluene evaporation in vacuo) indicated that a 73 mole% yield of titanium IV (2-allyloxy methyl, 2-n- 
propanoIatomethyl-1-)butanolato r tri(dioctyl)pyrophosphato-0 was obtained. Similarly, isostearate, 
phosphate and amino analogs were prepared as shown in Table 3. 



25 



TABLE 3 



30 



35 



Code Raw Materials 



Q (C 2 H 5 ) (C 3 H ? 0CH 2 ) (CH«CHCH 2 0CH 2 



cch 2 o) ; 



rTl 



Product Structure 



Yield 
(moleZ) via 
HLPC/FT-IR 



37i[0P(0) (0H)OP<0) (OCgH 17 ) 2 J 4 
[OP(0) (OC 8 H 17 )OP(0) (OH) (0CgH 17 



(C 2 H 5 > (C 3 H ? 0CH 2 ) (CH 2 =CHCH 2 OCH 2 ) 
CCH^OTi ( OP (0 ) (OH) OP (0 ) (0CgH 17 ) 2 ] 3 



)] 



73 



40 



45 



50 



55 



[ (C 2 H 5 ) (C^OCH^ (CH 2 -CHCH 2 0CH 2 ) (C^) (C^OCI^) (CH 2 CHCH 2 0CH 2 ) 

CCH 2 0Ti[ 0C (0) tso-C 1? H 35 ] 3 



79 



CCH 2 0)] 4 Tx 
3Ti[0C(0)iso-C l7 H 35 ] 4 



[ (C H ) (C.H-0CH 9 ) <CH 7 - 
CHCH.0CH ycfiH.OtTl Z 
3Ti[6P(0f (0C i j J 



T -[(C fi H.CB-).(C fi H-)CCa,Ol A TI 
3Ti?0?(Oj(CH 3 g 6 3 4 0) 2 ! 4 * 

U [(CH=CHCH 7 0CH 7 ) 7 (C 7 H-) 
,6],Ti 1 Z 2 2 5 



CCH. 



65 



3Tx?0C 2 H 4 NHC 2 H 4 NH 2 J 

V [ (CH^«CHCH 2 OCH 2 ) 2 (C 2 H 5 ) 

3Ti|oi(0) 2 C 6 H 4 C l2 H 25 ] 4 

W [(CH 7 -CHCH,0CH,) 7 (C-H-) 
CCH n f,Ti & * Z Z 5 
3Tiro5 6 H 4 NH 7 ] 4 



(C 7 H 5 ) (C-H-OCH-) (CH»CHCH 7 0CH 7 ) 

cc& 2 oTi(dp(o)(6c 8 H 1 p 2 ] 3 Z 2 

(C.H-CHj JCgfU ) CCH,0Ti 
(CH 7 =CHCH 7 0CH ) (C H )CCH 0X1 

[ocJh 4 khc 2 h 4 n6 2 1 3 Z 5 2 

(CH 7 -CHCH 7 0CH ) (C 7 H.)CCH 7 0Ti 

(osfoj^lc,^,) . 5 2 



'2 w 6 fc Vl2"25'3 



(CH 7 »CHCH 7 OCH 7 ) 7 (C 7 H-)CCH 7 0Ti 
(0C^H 4 NH 2 5 3 2 2 2 ' 2 



83 



71 



70 
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TABLE 3 (Cont'd-) 

Yield 

S Code Raw Materials Produce , Egnem Sg/g.g* 

Zl [(CH -CHCH-OCH,),(C,H.) (CH -CHCH,0CH,)_ (C-H.)CCH^OZr 

w CCH f Zr 2 2 2 5 (OCtO)C-H- > * 223 2 

3Zrf0C(0)C 9 H J 9 19 3 



Z2 



C(CH -CHCH-OCH ) (C.H ) (CH-=CHCH,OCH,) _ (C,K ? )CCH,OZr 

CCH J Zr 2 2 2 5 (0C 2 H,NH- 2 , 22 25 2 

3Zrf 0 g H NH J 6 4 2 3 



Z3 [(CH »CHCT 2 0CH_) (C H ) (CH,-CHCH,OCH_), (C-H- )CCH„OZr 

CCH f.Zr ^ 2 25 (Op{o Cfl H 2 ),) 2 225 2 

3Zrtoi(OC 8 H 17 ) 2 ] 4 8 17 2 3 

Z4 [ (CH -CHCH,OCH ) (C H 5 ) (CH,-CHCH,OCH,), (C_H«.)CCH,OZr 

CCH J Zr 2 2 2 5 (0P?0) (0H?0P(8)?0C 2 H 5 7 ),) 2 

3Zrt(OP(0)(OH)OP(0)(OC 8 H 17 ) 2 ] 4 8 17 2 3 

Z5 [(CH =CHCH,0CHO (C H ) ' (CH,=CHCH_OCH_) _ (C-H«.)CCH,OZr 

CCH f Zr 2-2 2 2 5 (OCrH, NHC 2 H,NH,L 2 5 2 

3ZrtOC,H.NHC,H.NH,], 24 2 4 2 3 

2 4 2 4 2 4 

30 Z6 ( (CH -CHCH OCH > (C H ) (CH =CHCH,OCH,>, (C_H_)CCH,OZr 

CCH f Zr * ^ 5 <OC*H.HH,J_ 2 2 2 3 2 

3Zrf0C H 4 NH 2 ) 6 4 2 3 



20 



25 



35 



40 



45 



50 



The calculated and analysed values for certain of the above compounds are as follows: 



Code 


Calculated for C/H/Ti 


Found for C/H/Ti 


Q 


C 44 H 128°24 V 1 " 4 1 ' 4/10 • 0/3 • 7 7 


41.5/10.3/3.84 


R 


C 66 H l28 0 9 Ti-73 . 2/ 1 1 . 8/4 . 4A 


73.0/11.6/4.38 


S 


C 44 H 125 O 14 P 3 Ti-60.8/14.4/5.52 


60.6/14.7/5.59 


u 


C 24 H 54°6 N 6 T1 " 505/9 - 47/8 - 42 


50.3/9.59/8.56 



Examples Nos. 4 through 30 demonstrate the surprising superiority of the products of the instant 
invention as compared to their heretofore known analogs. The -following codes are used to designate 
analogs of the neoalkoxy titanates for comparative purposes* 



55 



60 



65 
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15 



20 



25 



35 



40 



COMPOUND 


CODE 


i-C 3 H 7 OTi(OP(0) (OC 8 H 17 ) 2 ] 3 


AA 


n-C 8 H l7 0Ti[0P(0) (OC g H 17 ) 2 ] 3 


Afi 


(2-C 2 H 5 )C 6 H 12 OTi[0P(O)(0CgH 17 ) 2 ] 3 


AC 


i-C 3 H 7 0TI[0C(0)nco-C 9 H 19 J 3 


AD 


C 6 H 5 CH 2 0Ti [ OC (0) neo-C 9 H x Q ] 3 


AE 


(CH 3 0C 2 H 4 0) 3 SiCH-CH 2 


AF 


i-C 3 H 7 0Ti[0C(0)iso-C 17 H 35 ] 3 


AG 


(CH 3 OC 2 H 4 0) 3 SiCH 3 


AH 


C 3 H 7 0Ti [ OP (0) (OH) OP (0) (OC 8 H 1 ? ) 2 ] 3 


AJ 


C 8 H 17 OTi[OP(0) (OH)OP(O) COC 8 H 17 ) 2 l 3 


AK 


i-C 3 H 7 OTI[ OS (0) 2 C 6 H 4Cl 2 H 25 ] 3 


AL 


C 6 H 5 CH 2 OTi[OS(0) 2 C 6 H 3 (CH 3 ) 2 ] 3 


AM 


(CH 3 0) 3 SiC 3 H 6 SH 


AN 


(i-C 3 H 7 0)Ti[OC 6 H 4 C(CH 3 ) 2 C 6 H 5 ] 3 


AO 


(C 2 H 5 0) 3 SiC 3 H 6 NH 2 


AP 


(i-C 3 H 7 0)Ti[OC 2 H 4 NHC 2 H 4 NH 2 l 3 


AQ 


(CH 3 0) 3 SiC 6 H 5 


AR 


(CH 3 0) 3 SIC 3 H 6 NHC 2 H 4 NH 2 


AS 


(C 8 H 17 )Ti[OC 6 H 4 C(CH 3 ) 2 C 6 H 5 ] 3 


AT 


( i-C 3 H 7 0) Tit OC (0) C 7 H X 5 ] 3 


AU 



(CH 3 0) SiC 3 H 6 OCH 2 CH-CH 2 AV 



Example 4 

Evaluation of the relative solvolytic stabilities 

Five weight percent solutions of the indicated species were maintained at 25 ± 2°C and the time 
required for 50% of the solute to disappear was measured by FTIR. Results given in Table 4 clearly establish 
45 the superiority of the Titanium IV salts of the instant invention as compared to heretofore known titanate 
and silicone compounds with respect to so I vo lysis resistance. 



so 
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bo 



65 
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TABLE 4 

SOLV0LYTIC STABILITY OF TITANIUM IV SALTS 



JO 



Product Designation 
A 
AA 



Solvent 

n-C . H o 0H 
4 9 



Product Half Life 
48 hr. 
0.1 hr. 



75 



c 
J 

AG 
AH 



5% H 2 0, 95% C 2 H 5 C(0)CH 3 



7 hr. 
4 hr. 
1 min. 
0.2 hr. 



20 



25 



Q 

K 
H 

AJ 
AN 



C 6 H 5 OH 



48 
48 
48 



hr. 
hr. 
hr. 



0.1 hr. 
2 hr. 



30 



35 



Example 5 

Clay filled dlallyl phthalate resin 

Molding compound (Cosmic Resin D-45) containing 50% clay filler f was tumble blended with 0.3% by 
weight of additive and compression molded at 170°C to form test specimens using RF preheat. Results are 
given in Table 5. 



TABLE 5 



40 


Additive 


Strength 

MPa 
ASTM 0638 


Strength 

MPa :.. 
ASTM D790 


Modulus 

GPa 
ASTM D790 


Notched 
Izod KJ/M 
ASTM D256 


Equilibrium 
Water Absorpt: 
ASTM D570 


45 


None 


37 


61 


8.3 


0.2 


0.55 


AF 


38 


68 


8.9 


0.1 


0.48 




AO 


42 


58 


8.1 


0.3 


0.42 




B 


48 


68 


8.7 


.0.3 


0.44 


50 


N 


46 


68 


8.1 


0.3 


0.36 




U 


51 


67 


9.9 


0.4 . 


0.27 



55 



60 



65. 



Note that the products of this invention (B, N, U) were generally more effective than the prior art 
additives in enhancing the tensile, flexural and impact strengths as well as hydrophobicity of the tested 
commercial mineral filled diallylphthalate based resin. 

Example 6 

Carbon black filled thermoplastic polyurethane 

Each additive shown in the table below was independently metered into the throat of a compounding 
extruder at a level of 0.25 wt% based on preblended, meter-fed mix containing: 25.00 wt%- Vulcan 6 Carbon 
Black (Cabot Corp.) and 74.75 wt% Pelethane® CPR2102-90AE thermoplastic polyurethane (Upjohn) and 
subsequently compounded at 230— 240°C followed by injection molding of test specimens at 235°C. Results 
are given in Table 6: 
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TABLE 6 



75 



20 



25 



30 



Additive 


ASTM D638 


A tiongacion 
ASTM D 638 


Flexural 
Modulus GPa 
ASTM D790 


Volume Resis- 
tivity Ohm- a 
ASTM D257 


None 


27 


45 


1.8 


1 x 10 4 


U 


52 


420 


3.1 


2 x 10 1 


Q 


41 


135 


2.4 


3 x 10 2 


J 


40 


115 


2.6 


4 x 10 2 


K 


42 


85 


2.3 


5 x 10 3 


S 


36 


70 


2.3 


4 x 10 2 


AP 


30 


55 


2.8 


2 x 10 4 


AQ 


29 


64 


2.4 


8 x 10 3 



Note that in each and every instance, the products of the instant invention provide substantially qreater 
tensile, elongation and conductivity enhancement as compared to the prior art. 

Example 7 

Talc filled acrylonitrile-butadiene styrene resin 

Cvnm, e S°S l in lo^ r . C oo S ^ 0 . nS ! St ^ of se P arate meter fe «d each of 40.0 wt% talc {Mistron Vapor- 
nn^nf M,nes) ' 59 ; 8 ****** (Ta.talc Chemical Co.) and 0.2 wt% of a 65 wt% active additive on a sHica 
powder concentrate to the throat of a 28:1 WP ZSK extruder using a graduated 210 to 240°C extrusion 
profile. Test specimens were injection molded at 230°C. The results are shown in Table 7: 

TABLE 7 



35 



45 



50 



Additive 


Tensile 
Strength 

MPa 
ASTM D638 


2 Elongation 
ASTM D638 


Flexural 
Strength 

MPa 
ASTM D790 


Flexural 
Modulus 
GPa 
ASTM D790 


Notched 
Izod 
KJ/M 
ASTM D256 

0.2 


None 


37 


25 


70 


2.5 


A 


42 


35 


78 


2.4 


0.4 


B 


41 


38 


82 


2.9 . 


0.3 


C 


39 


34 


80 


2.5 


0.4 


K 


42 


36 


76 


2.5 


0.5 


AA 


37 


28 


70 


2.2 


0.3 


AR 


38 


26 


70 


2.4 


0.2 



55 



60 



pro P X%n h hl^ «P"*» tensiie. e,on g atio„ and im pact 

T , Example 8 

Tnermoset polyurethane 

^i«7 U m UW n ddit L Ve i 0 * 2 Wt%) W3S 3dd8d t0 60% mica <Suzerrte-Martin Marietta Corp.) filled resin (Uralite* 
* and * dm, * ed thoroughly by means of a static mixer and gear pum! "jus prior o ambient 
casting. The resultant sheets were die cut for testing. The results are shown in Table 8 • 



65 
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TABLE 8 



Additive 


Tensile 
Strength 

MPa 
ASTM D638 


X Elongation 
ASTM D638 


r ICAUldi 

Modulus 

GPa 
ASTM D790 


Compression 
Strength 
MPa 
ASTM D695 


Notched 
Izod 
KJ/M 
ASTM D256 
0.3 


None 


27 


25 


4.7 


55 


U 


39 


370 


6.0 


72 


0.9 


D 


35 


280 


5.1 


63 


0.6 


M 


36 


310 


5.0 


64 


0.6 


S 


34 


260 


4.7 


68 


0.7 


C 


36 


240 


5.0 


57 


0.8 


AS 


31 


120 


4.8 


70 


0.3 


AG 


30 


280 


4.6 


55 


0.8 



Note that in the mica filled thermoset urethane casting resin system, the products of the instant 
invention provided a better overall set of physical properties than did prior art analogs. 

25 Example 9 

Calcium carbonate filled thermoset polyester 

The additives indicated on Table 10 were added {as 65% active additive dryblends on silica) directly to 
the compression-melt pot containing 30 wt% thermoset polyester (Reichhold #3003) and 70% CaCO, at 
levels of 0.3 wt% dryblend prior to melt generation @ 180°C. The results are tabulated in the Table: 



TABLE 9 



35 


Additive 


Tensile . 
MPa". 
ASTM D638 


% Elongation 
ASTM D638 


Flexural 
Modulus 

GPa 
ASTM 0790 


Notched 
Izod 
KJ/M 
ASTM D256 


Melt Flow 
Index 
ASTM D1238 




None 


66 


0.2 


1.3 


0.04 


3.0 




B 


78 


0.9 


1.9 


0.07 


5.7 


AO 


F 


75 


0.6 


1.8 


0.09 


5.2 




J 


75 


0.7 


l -9 


0.10 


5.4. 




K 


77 


0.7 


1.7 


0.10 


5.1 


45 


S 


72' 


0.4 


1.5 


0.05 


4.3 




AG 


65 


0.5 


1-3 


0.07 


4.4 




AB 


64 


0.5 


1.4 . 


0.07 


4.5 


50 


AF 


68 


0.2 


. 1.5 


0.03 


3.3 




AP 


70 


0.2 


1.6 


0.04 


3.2 



55 coml^rJtlf ° n Ta ^' e i clear| V establish the superiority of the products of the instant invention as 
common ^Z™Z7o"eX a ™ mmt * *« ***** pr ° pertieS * mineral fi,led 

,_„ .. Example 10 

60 Pilled and unfilled polybutylene terephthalate 

1600A 'r A^r ° n r, S » We H prep % ed b Y *2* ! umb,e blendi "3 <* the appropriate proportions of PBT (Gafite* 
1600A GAF Corp.) and mica (Suzerite-Mart.n Marietta) together with 0.3 wt% of additive by weight of mica 
content in a double cone type blender prior to extrusion in a 24:1 NRM two stage vented Ixtruder at 
„ 8 Zr X a 'T e,y 2 ^L ± , 1 ° e £^ ith 3 VirtUa " y f ' at temperature profile. Test samples we?e injection moW^d a 
65 240 C and annealed for 48 hrs. at 100°C prior to test. Results are given in Table 10- 



15 



EP 0 164 227 B1 

TABLE 10 











Flexural 














Tensile 
MPa 
ASTM D638 


Strength 


Flexural 








Addi- 
tive 


Z 

Mica 


at Yield 
MPa 
ASTM D638 


Modulus 

GP.a 
ASTM D790 


Izod 

V T / U 

K.J/ M 
ASTM D256 


Z Elong- 
ation 
ASTM D638 

260 


70 


None 


None 


69 


83 


2.3 


1.0 




C 


ti 


74 


91 


2.5 


1.5 


360 


- 


J 


n 


71 


87 


2.4 


1.3 


340 


75 


N 


n 


78 


89 


2.2 


1.4 


350 




T 


»i 


74 


83 


2.4 


1.3 


340 




AA 


n 


67 


80 


1.6 


1.4 


250 


20 


AT 


it 


65 


77 


1.5 


1.6 


340 




AR 




69 


81 


2.0 


1.1 


240 




None 


30 


81 


121 


8.2 


0.1 


3 


25 


n 


30 


84 


127 


9.1 


0.6 


16 




T 


30 


86 


129 


9*3 


0.7 


35 




N 




84 


126 


9.0 


0.5 


20 


30 


T 


30 


89 




8.6 


0.5 


30 




AA 


30 


78 


117 
11/ 


7.8 


0.2 


4 




AT 


30 


80 


115 


7.6 


U • 4. 


5 


35 


AR 


30 


79 


116 


7.9 


0.2 


3 




None 


50 


82 


124 


10.2 


0.07 


2 




C 


50 


85 


129 


10.8 


0.25 


11 


40 




50 












J 


84 


147 


10.7 


0.40 


8 




N 


50 


84 


147 


10.9 


0.40 


6 


45 


T 


50 


86 


148 


10.0 


0.30 


7 




AA 




80 


135 


9.9 


0.10 


2.5 




AT 


50 


81 


137 


9.9 


0.10 


2.5 


50 


AR 


50 


80 


133 


9.6 


0.10 


1.5 



55 



Note that in each and every instance, the products of the instant invention had superior overall 
properties as compared to those of the prior art. 



Example 11 

Precompounded mineral filled polybutylene terphthalate 

tu iTS? 55 C ? Bd ad f rt jy es w ? re high shear blended with precompounded 30% mineral filled polyester 
(Valox® 746, General Electric) pellets at 0.2 wt% additive based on total weight, and the resulting 
eo composites injection molded at 250°C to produce test specimens. Results are tabulated in Table 1 1 



65 
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TABLE 11 



15 



20 



25 



60 



Tensile 
MPa 
ASTM D638 

62 
68 
64 
67 
67 
61 
61 
62 



Flexural 
Strength 
at Yield 
MPa 
ASTM D790 

220 
135 
127 
134 
131 
108 
105 
96 



Flexural 
Modulus 
GPa 
ASTH D790 

4.5 
4.2 
4.5 
4.6 
4.4 
4.2 
4.0 
4.0 



Notched 
Izod KJ/M 
ASTM D256 

0.05 
0-. 25 
0.20 
0.30 
0.10 
0.05 
0.04 
0.04 



% 

Elongation 
ASTM D638 

15 
40 
70 
65 
55 
20 
15 
12 



UL 94 
Rating 
& 0,25" 

HB2 

V2 

V2 

VI 

VI 

HB2 

HB2 

HB2 



This data shows the superiority of the additives of the instant invention as compared to prior art for the 
purposes of enhancing the physical properties and flame retardance of injection molded mineral filled 
poly buty lene terphthalate. 

Example 12 

Polyacrylonitrile based carbon fiber filled poryether ether ketone resin 

of mol£n PP^iH.* for ™ ,ations were P[fPared by downstream carbon fiber (Union Carbide) loading 
mowed 4t aIv 3 " SCT u W ^ der 3t a PP roximatel V 400°C. Test specimens were injection 
.C££S tflRS" ^ ^ ° n 35 65% « — P-der. 

TABLE 12 



35 


Addi- 
tive 


Tensile 
MPa 
ASTM D638 


% 

Elongation 
ASTM D638 


Flexural 
Modulus 
GPa 
ASTM D790 


Equilib- 
rium Water 
Absorption 
ASTM D570 


Notched 
Izod KJ/M 
ASTM D256 


Resis- 
tivity 
Ohm— cm 
ASTM D257 


40 


None 


215 


3 


15.5 


0.10 


0.06 


1.4 x 10 5 




J 


255 


90 


15.0 


0.06 


0.35 


8 x 10 2 




M 


205 


75 


17.0 


0.05 


0.45 


3 x 10 1 


45 


N 


280 


105 


13.5 


0.05 


0.30 


8 x 10 1 




C 


220 


60 


15.0 


0.08 


0.20 


9 x 10 2 




K 


240 


55 


16.0 


0.09 


0.25 


1 x 10 3 


50 


AL 


190 


8 


15.0 


0.15 


0.06 


1 x 10 5 




AA 


160 


12 


15.0 


0.10 


0.05 


7 x 10 4 




AF 


180 


3 


15.0 


0.10 


0.04 


2 x 10 5 


55 


AV 


180 


3 


14.0 


0.10 


0.05 


2 x 10 5 



6 ^ the ad ^ rti y es * * e instant invention improved the elongation, water absorption inhibition 

^oT^l^lS^^ Whi,e those properties were 9enera,,y ne9ative,y 

c;n^ . . Example 13 

Filled polypropylene 

„ cam^rJ . ^ % of add,t,ves - These were extruded at temperatures of 230— 260°C and test 

s 5 samples were compression-molded at 250X. The results are given in Tables 1 3 A to 1 3cT 
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TABLE 


13 A - 40% CALCIUM CARRONAT7! 


FILLED 










£ •ICAUidX 






Addi- 
tive 
None 


Tensile 
MPa 
ASTM D638 


2 

Elongation 
ASTM D638 


Strength 
at Yield 
MPa 
ASTM D790 


Flexural 
Modulus 
GPa 
ASTM D790 


Notched 
Izod KJ/M 
ASTM D256 


23 


45 


*5 . 


2.5 


0.03 


D 


28 


110 


70 


2.8 


0.07 


N 


26 


125 


67 


3.2 


0.10 


R 


23 


90 


55 


3.0 


0.15 


AG 


19 


120 


40 


2.1 


0.10 


AC 


19 


130 


37 


2.2 


0.10 



Note the products of the instant invention do not sacrifice tensile and flexural properties in order to 
provide enhanced impact and elongation ones as do the prior art materials. 

TABLE 13B - 4QZ TJSP TALC FILLED 











Flexural 






25 


Addi- 
tive 
None 


Tensile 
MPa 
ASTM D63S 
28 


X 

Elongation 
ASTM D638 

.6 


Strength 
at Yield 

MPa 
ASTM D790 

47 


Flexural 
Modulus 
GPa 
ASTM D790 
2.9 


Notched 
Izod KJ/M 
ASTM D256 
0.03 


30 


C 


32 


82 


55 


3.4 


0.07 




D 


39 


75 


58 


3.0 


0.10 




N 


34 


80 


49 


3.2 


0.10 


35 


R 


36 


95 


52 


3.4 


0.08 


AG 


22 


80 


41 


2.6 


0.06 * 




AB 


21 


72 


42 


2.5 


0.06 



40 imn!?! P roduct i of tn ? instant invention gave enhanced elongation, tensile properties and improved 
impact properties without the loss of flexural strength and modulus caused by prior art compounds 



45 



50 
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60 







TABLE 13C - 


402 MICA FILLED 












Flexural 






Addi- 
tive 


Tensile 
MPa 
ASTM D638 


2 

Elongation 
ASTM D638 


Strength 
at Yield 
MPa 
ASTM D790 


Flexural 
Modulus 
GPa 
ASTM D790 


Notched 
Izod KJ/M 
ASTM D256 

0.03 


None 


41 


6 


62 


4.0 


C 


46 


55 


70 


4.6 


0.08 


D 


47 


38 


67 


4.2 


0.07 


AC 


37 


32 


48 


3.6 


0.04 


AG 


35 


25 


55 


3.7 


0.05 



Note the products of the instant invention gave enhanced elongation, tensile properties and improved 
impact properties without the loss of the flexural strength and modulus caused by prior art compounds. 
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comSr^o nril^rt 13D , clear| V demonstrates the superiority of the products of the instant invention as 
n™"^ P art / n t lo9 l. w,th res P ect to melt flow enhancement, conductivity and general physical 
filled pXropy'enT * ^ ** ^ com ^ d '^°f carboVblack 

Example 14 

Polytetrafluoroethylene filled polyacetal 

fDpl^i^^ fTefl ° n 340 ' E - 1 duPont) fi,,er ' 799 P arts acetal homopolymer 

(Delnn® 107 E. I. duPont), were tumble blended with 0.1 parts of additive in a drum shaker and meter fed to 
the throat of a twin screw extruder having a relatively isothermal temperature profile of 190 + 5°C 
throughout its 32:1 length/diameter barrel. At an LTD of 20:1, 20.0 parts by weight of PTFE powder were 
meter fed to the molten mix. The resultant extrudate was injection molded at approximately 185°C to 
produce test specimens. The properties of composites produced using various additives are given in Table 

TABLE 14 



40 





Addi- 
tive 


Tensile 
MPa 
ASTM D638 


Flexural 
Modulus 
GPa 
ASTM D790 


X 

Elongation 
ASTM D638 


X Equilib- 
rium Water 
Absorption 
ASTM D570 


UL 94 
Rating 
<3 0.12' 


20 


None 


54 


2.3 


22 


0.2 


KB 




C 


55 


2.4 


35 


0.1 


72 




A 


54 


2.4 


42 


0.1 


VI 


25 


N 


58 


2.4 


30 


0.2 


VI 




AA 


49 


2.0 


27 


0.2 


H3 




AO 


50 


2.0 


27 


0.2 


HB 




AF 


50 


1.9 


20 


0.1 


HB 



30 

Note the products of the instant invention maintained physical properties of the composite while 
enhancing elongation and flame retardance, whereas prior art materials reduced physicals while 
enhancing elongation and did little to enhance flame retardance. 

Example 15 

35 Carbon fiber filled acetal copolymer 

Additives were mechanically blended in a ribbon blender at 0.15 wt% based on a resin with a 20% 
(PAN) carbon fiber (Union Carbide) loaded acetal copolymer (Celcon C-400, Celanese Plastics) and fed to a 
twin screw extruder having a 190— 215°C temperature profile. The physical and electrical properties of the 
resultant extrudates were measured on samples injection molded at 210°C. Results are given in Table 15: 



TABLE IS 



45 


Addi- 
tive 


Tensile 
Mpa 
ASTM D638 


X 

Elongation 
ASTM D638 


Flexural 
Modulus 
GPa 
ASTM 0790 


Notched 
Izod KJ/M 
ASTM D256 


Volume 
Resistivity 
Ohtn-cm 
ASTM D257 




None 


57 


5 


6.1 


0.06 


8 x 10 3 




C 


59 


23 


6.4 


0.15 


6 x 10 2 


50 


N 


63 


41 


6.7 


0.15 


5 x 10 2 




R 


55 


2S 


6.2 


0.20 


9. x 10 1 




AG 


47 


7 


5.7 


0.08 


4 x 10 3 


55 


AA 


48 


9 


5.5 


0.10 


8 x 10 3 




AR 


46 


4 


6.0 


0.05 


4 x 10 4 



60 



65 



The results tabulated in Table 15 clearly establish the superiority of the products of the instant 
invention with respect to the parameters evaluated as compared to prior art additives. 

Example 16 

PTFE filled acetals 

Precompounded pellets of 20% PTFE filled acetal (Formalaffl® AC-80/TF/20, Wilson Fiberfill) together 
with 0.2 wt% of the additive identified in Table 16 were mixed in a high shear mechanical blender and test 
samples injection molded at 200°C prior to evaluation. The results are given in Table 16: 



20 



EP 0 164 227 B1 

TABLE 16 







Tensile MPa 


Z 


Flexural 


Notched 


5 


Additive 


Elongation 
ASTM D638 


Modulus GPa 
ASTM D790 


Izo.d KJ/M 
ASTM D256 




N 


59 


20 


2.5 


0.06 


JO 


A 


58 


23 


2.3 


0.07 




C 


62 


40 


2.2 


0.15 




N 


62 


55 


2.2 


0.20 


15 


AA 


54 


25 


2.0 


0.08 


AG 


52 


28 


1.9 


0.08 




AH 


55 


16 


2.2 


0.05 


20 


AF 


55 


15 


2.2 


0.05 



, Example 17 

Chlorinated polyvinyl chloride 

addlv^nrinrtl £X^^ Polyvinyl chloride (Geon® 88935) were high shear blended with 0.2 wt% 
25 additive prior to injection molding at 210°C. Results are given in Table 17. 



TABLE 17 



30 


Additive 


Tensile MPa 
ASTM D638 


2 

Elongation 
ASTM D638 


Flexural 
Modulus GPa 
ASTM D790 


Notched 
Izod KJ/M 
ASTM D257 




None 


53, 


180 


28 


0.4 


35 


A 


55 


230 


27 


0.8 




G 


61 


240 


23 


0.7 




J 


58 


210 


25 


0.7 


AO 


K 


60 


250 


28 


0.8 " 




M 


56 


210 


27 


0,5 




N 


52 


190 


29 


0.5 


45 


AJ 


46 


200 


22 


0.4 




AA 


45 


170 


25 


0.5 




AL 


42 


190 


25 


0.5 


50 


AR 


50 


200 


24 


0.3 




AP 


50 


160 


28 


0.3 



55 



60 



those tpaS^or art ' MOn SUperi0r imp3Ct pr ° perties as c <— to 

Example 18 

Ethyl cellulose 

Samples of ethyl cellulose (Hercules type T) and 0.5 wt% of the indicated additive were ball milled for 
four hours followed by extrusion at 230°C. The results of water absorption (ASTM D570) tests on extruded 
specimens are given in Table 18: 
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Additive 
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TABX.E 18 

24 Hour 
Water Absorption 
ASTM D570 



Z Equilibrium 
Water Absorption 
ASTM D570 



10 



75 



None 


1.2 


1/8 


C 


0.8 


1.2 


D 


0.4 


1.0 


N 


0.5 


0.9 


AA 


0.9 


1.8 


AG 


0.7 


1.4 


AF 


0.9 


1.8 



20 



25. 



30 



The results given in Table 18 clearly establish the superiority of the products of the instant invention vs. 
their prior art analogs as water absorption inhibitors in ethyl cellulose. 

Example 19 

Clay filled nylon 

Samples of 50% clay (Icecap K. Burgess Corp.) filled Nylon 6 (Capron 8202® f Allied Corp.) were 
prepared by meter feeding simultaneously clay, nylon and additive (at 0.2 wt% on mix) as a 65% 
concentrate on silica, to the throat of a 32:1 twin screw extruder, operating at 250 — 265°C. Test samples 
were injection molded at 250°C. Results are given in Table 19: 



TABLE 19 



35 



AO 



45 



Addi- 
tive 


Tensile 
MPa 
ASTM D638 


Z 

Elongation 
ASTM D638 


Flexural 
Modulus 
GPa 
ASTM D790 


Notched 
l20d KJ7M 
ASTM D256 


Z 24 ' 
Hour Water 
Absorption 
ASTM D570 


None 


90 


4 


6.7 


0.03 


5.4 


U 


124 


70 


7.5 


0.45 


2.6 


K 


102 


32 


6.7 


0.20 


1.8 


N 


95 


25 


6.5 


0.20 


1.7 




95 


10 


6.2 


0.15 


5.2 


AP 


100 


5 


7.0 


0.05 


5.4 



50 



55 



Note the significant improvement in elongation, impact and moisture absorption retardation imparted 
by the products of the instant invention as compared to those produced by prior art products. 

Example 20 

Acrylonitrile-styrene-butadiene 

Samples of precompounded acrylonitrile-styrene-butadiene copolymer (Cycolac KJM®, Borg-Warner) 
were tumble blended in a drum tumbler with 0.2 wt% of additive and thereafter injection molded at 270°C. 
Flame retardancy improvement is shown in Table 20. 
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TABLE 20 

Flame Recardant Raring 
UL-94 



Additive 


0.12" 


0.058" 


0.02' 


None 


VO 


VI 


VL 


H 


VO 


vo 


vi 


G 


vo 


vo 


vo 


K 


VO 


vo 


vo 


N 


VO 


vo 


vo 


AA 


vo 


vo 


VI 


AJ 


vo 


VI 


VI 



Note the greater efficacy of products Of the instant invention and as compared to their prior art 
analogs, as flame retardant enhancers in ABS. 

_ L ' Example 21 

Carbon fiber filled ABS 

This example teaches the superiority of the products of the instant invention as compared to those of 
the pnor art wrth respect to electrical, physical, rheological and water absorption resistance enhancements 
when employed as additives in the extrusion (at 250X) in 30% PAN carbon fiber (Union Carbide) loaded 
Abb (Lustran®-ABS-545, Monsanto). The samples were injection molded at 240°C for evaluation. The 
results and the additives employed are shown in Table 21: 

TABLE 21 



Flexural 



X 24 



35 



40 



45 



50 



55 



60 



Addi- 
tive 


Tensile 
MPa 
ASTM D638 


Modulus 
GPa 
ASTM D790 


Hotched 
Izod KJ/M 
ASTM D256 


Hour Water 
Absorption 
ASTM D570 


MFI 
g/10 rain. 
ASTM D123S 


Resistivity 
- Ohm- cm 
ASTM D257 


None 


86 


106 


0.04 


0.4. 


0.002 


3 x 10 3 


J 


94 


105 


0.10 


0.04 


0.05 


1 x 10 2 


EC 


101 


112 


0.10 


0.08 


0.03 


8 x 10 2 


N 


90 


101 


0.09 


0..15 


0.04 


3 x 10 2 


Q 


86 


105 


. 0.07 


0.10 


0.01 


4 x io 2 


AA 


72 


89 


0.05 


0.2 


0.02 


9 x 10 2 


AJ 


78 


90 


0.05 


0.2 


0.02 


7 x 10 2 



□reata^wh^ LT^ 0 ?" 1 ! absor P tion ' electrical and flow properties were substantially 

greater when products of the .nstant invention were employed as compared to those of the prior art. 

D , .. , Example 22 

rnenolic molding compound ' 

iw.i^^I 8 .? 03 !?* were first convert ed to 65% concentrates on silica powder then mixed intensivelv 
KSm in T^° med P Teco jr POUn<letl nY,0n fiber reinforced comprLion moWe™heno ic (Budd 
gSen in Table 22° com P ound P norto compression molding at 175X of test specimens. Results are 
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TABLE 22 



75 



20 



25 



30 



35 



AO 



45 



SO 



55 







Flexural 












Strength 


Flexural 


Compression 






Tensile 


•at Yield 


Modulus 


Strength 


Notched 


Addi- 


MPa 


MPa 


GPa 


MPa 


Izod KJ/M 


tive 


ASTM D638 


ASTM D790 


ASTM D790 


ASTM D695 


ASTM D256 


None 


52 


83 


3.7 


150 


0.03 


D 


54 


89 


3-7 


172 


0.10 


F 


59 


86 


3.4 


190 


0.15 


B 


67 


85 


3.8 


175 


0.13 


T 


62 


87 


3.6 


180 


0.09 


U 


82 


.89 


3.9 


194 


0.18 


AR 


47 


83 


3.2 


148 


0.04 


AL 


42 


85 


3.4 


150 


0.05 


AP 


45 


80 


3.4 


151 


0.04 


AT 


50 


80 


2.9 


142 


0.03 



The data in Table 22 clearly shows the enhanced performance of the products of the instant invention 
as compared to prior art with respect to compressive strength and impact property enhancement when 
employed as tow level additive in nyon filled phenolic molding compound. 

Example 23 

Conductive polyphenylene oxide 

Liquid additives were independently fed at the throat of an extruder as a dryblend on the modified 
polyphenylene oxide (Noryl® 731 — General Electric Co.), and 20% carbon black (Vulcan P— Cabot Corp.) 
was fed downstream to the polymer melt in a three stage 10 barrel Berstoff extruder having a 270 — 300°C 
profile. The test samples which contained 0.3 wt% of additive based on total formulation were injection 
molded at 285°C. Results of these evaluations are given in Table 23: 

TABLE 23 



Addi- 
tive 


Tensile 
MPa 
ASTM D638 


X 

Elongation 
ASTM D638 


Flexural 
Modulus 
GPa 
ASTM D790 


Notched 
Izod KJ/M 
ASTM D256 


Volume 
Resistivity 

Ohm-cm 
ASTM D257 


None 


41 


2 


2.9 


0.02 


5000 


A 


46 


39 • 


3.1 


0.09 


400 


K 


44 


42 


3.5 


0.07 


90 


Q 


40 


65 


3.2 


0.09 


300 


AA 


40 


4 


2.7 


0.02 


900 


AJ 


38 


8 


2 - 5 


0.03 


700 


AR 


34 


12 


2.8 


0.03 


1000 


AT 


37 


3 


2.4 


0.02 


1000 



so The data in Table 23 clearly establish the superiority of the products of the instant invention as 
compared to those of the prior art when employed as additives in the extrusion of carbon black filled 
modified polyphenylene oxide for the purposes of conductivity, elongation and impact property 
enhancements. 
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injection molded PPO EXamp ' e 24 

The resuits o? independent aS^SKoT^S ESS S? SPeCimenS " 

TABLE 24 



35 



70 






Flexural 






Heat 
tion 

1.81 : 

ASTM : 


Addi- 
• cive 


Tensile 
MPa 
ASTM D638 


Modulus 
CPa 
. ASTM D790 


% 

Elongation 
ASTM D638 


Notched 
Izod KJ/M 
ASTM D256 




None 


83 


4.0 


15 


0.16 


150 




M 


89 


4a 


84 


0.29 


150 




N 


94 


3.8 


90 


0.34 


148 


20 


K 


82 


4.4 


72 


0.43 


152 




H 


83 


4.2 


61 


0.45 


154 




A3 


77 


3.7 


18 


0.18 


141 


25 


AK 


79 


3.5 


20 


0.22 


137 




AP 


68- 


3.3 


16 


" 0.30 


143 




AS 


81 


3.7 


15 


0.25 


146 


30 


AT 


80 


3.8 


21 


0.15 


. 141 



mni^nl ™f ^ products of the instant invention, when employed as minor additives in PPO injection 
£mSo ? Y prov ' de u SUp !- r,or elo "9ati6n and impact improvement as compared to the prior art, but 
simultaneously gave less heat distortion temperature loss than did the prior art analogs. 

_ Example 25 

Carbon fiber-filled polystyrene 

irJ«» S S leS containing 30% PAN carbon fiber were produced by feeding a dryblend of polystyrene 
(Cosden* 550) res.n and addmve (0.3 wt%) to the throat of a twin screw {W&P-12 barrel) extruder and 
ZE^r downstream to the melt (extrusion at 210-240X) followed by injection molding the 
extrudate at 230°C. Results are given in Table 25: 



45 



Addi- 
tive 



Tensile 
MPa 
ASTM D638 



TABLE 25 

Flexural 
Modulus 
GPa 
ASTM D790 



Notched 
-Izod KJ/M 
ASTM D256 



Volume 
Resistivity 

Ohm— cm 
ASTM D257 





None 


95 


1.9 


0.01 


1 x 10 3 




A 


106 


1.8 


0.07 


3 x 10 2 


55 


S 


97 


2.1 


0.10 


4 x 10 2 




D 


114 


2.3 


0.14 


8*x 10 1 




L 


108 


1.7 


0.08 


3 x 10 2 


60 


AG 


81 


1.8 


0.02 


9 x 10 2 




AF 


69 


1.6 


0.02 


1 x 10 3 




AH 


76 


1.7 


0.01 


:•. 7 X 10 2 
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Note the products of the instant invention, when employed as minor additives in the extrusion of 
carbon fiber filled polystyrene, gave superior tensile, impact and electrical properties as compared to both 
the control and the prior art, whereas the prior art analogs had far less beneficial effects (if any) and each 
instance tested degraded tensile strength. 

Example 26 

Mica filled polycarbonate 

This example demonstrates the superiority of the products of the instant invention as compared to 
those of the prior art with respect to Theological and physical property enhancement when employed as 
minor additives in 15% mica filled resin. 

Additive (0.2 wt%) coated polycarbonate resin (Lexan®EM— General Electric Co.) was fed at the throat 
of a three stage, 10 barrel Berstoff extruder and 15 wt% (based on final compound) of mica 
(Suzente— Martin Marietta Corp.) was fed downstream to the melt via a crammer feeder. The extrusion was 
performed at 300— 330°C and the extrudate injection molded at 320°C to produce test specimens. Results 
are given in Table 26. 









TABLE 26 






20 


Addi- 
tive 


Tensile 
MPa 
ASTM D638 


X 

Elong anion 
ASTM D638 


Notched 
Izod KJ/M 
ASTM D256 


Meic Flow 
Index 
ASTM D1238 




None 


55 


11 


0.15 


0.7 


25 


A 


59 


62 


0,35 


0.9 




U 


73 


105 


0.80 


4.9 




s 


54 


46 


0.40 


2.1 


30 


D 


53 


50 


0.40 


2.8 




AG 


50 


15 


0.20 


0.8 




AH 


42 


20 


0.20 


0.8 


35 


AF 


46 


16 


0.20 


0.7 




AQ . 


50 


31 


0.30 


0.8 



55 



60 



4o 



45 



Note the products of the instant invention provide simultaneous substantial improvements in impact, 
elongation (and in some cases) melt flow. The products of the prior art displayed onfy modest 
enhancement of measured properties (rf any), and in each instance, tested degraded tensile strength when 
employed in situ as additives in the extrusion of mica filled polycarbonate. 

Example 27 

Polyethylene and polybutylene terephthalate alloy 

Blends of 50 parts of polyethylene terephthalate (Tenite® 6857— Eastman), 48 parts of polybutylene 
terphthalate (Gafite 1600 — A — GAP), 2 parts of titanium dioxide (R-901— Dupont), and 0.12 parts of the 
specified additive were extruded in a single stage 24:1, L:D Prodox extruder at 275— 305°C followed by 
injection molding of physical test specimens at 300°C in a ram type molding unit. A control test specimen 
was also prepared by melt blending in a nitrogen blanketed autoclave. The results of these evaluations are 
given in Table 27: 
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TABLE 27 



75 



20 



Additive 

None Melt Blend 
None Extruded 
. J 
R 
T 

AA 
AN 
AR 
AM 



Intrinsic 
* iscosicy 
(poise) 


Melt Flow 
Index 
ASTM D1238 


Notched 
Izod KJ/M 

ii* U4JD 


2.38 


3.2 


0.02 


2.11 


3.8 


0.04 


2.48 


4.2 


0.14 


2.46 


4.5 


0.16 


2.50 


4.1 


0.18 


2.21 


3-7 


0.07 


2.33 


3.8 


0.07 


2.09 


3.7 


0.06 


2.11 


3.8 


0.06 



25 in„ experimental results tabulated in Table 27 cleariy demonstrate that the products of the instant 
whth h" m,n,m, - 2e the r mal degradation of PBT7PET alloy far more effectively than do prior art analogs 
which have previously been shown to be effective process aids at lower temperatures. 

_ , Example 28 

Polyether-polyol derived polyurethane 

30 comn^rerto7hlL d ^h nSt - t6S H" ? nhanced «>'volytic stability of the products of the instant invention as 
CPR llSoSpShn) Pn ° r 8 employed as co-catalysts in thermoset polyurethane (Pellethane® 

th. L h r?„w ddi !! Ve ! T re addeC ! * 03 Wt% on P°'Vo' component and the mix aged at 40°C under nitrogen for 
the period indicated prior to isocyanate component addition. Results are given in Table 28: 



35 



TABLE 28 









Tensile 
MPa 




Flexural 




40 


Addi- 
tive 


Aged 


% 

Elongation 


Modulus 
GPa 


Cure 
Time 
Min. 




Hr 


ASTM D638 


ASTM D638 


ASTM D790 




None 


0.05 


21 


350 


0.09 


54. 


45 


Hone 


24 - 


21 


360 


0.09 


55 




0 


0.05 


37 


390 


0.35 


• 21 




U 


24 


39 


400 


0.42 


19 


50 


Q 


0.05 


31 


420 


0.21 


68 




. Q 


24 


29 


400 


0.20 


66 




AQ 


0.05 


29 


390 


0.40 


23 


55 


AQ 


24 


23 


350 


0.10 


22 




AJ 


0.05 


33 


390 


0.19 


69 




AJ 


24 


23 


360 


0.09 


57 



60 



65 



h„ 0? t te A "f'l e . and flexural modulus property improvements and cure time control conferred 

by the addition of Additives AQ and AJ were comparable to those of their neoanalogs U and Q 
respectively. However the comparability of the former was substantially diminished within 24 hours thus 
demonstrating the enhanced solvolytic stability of the products of the instant invention as compared to the 
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Example 29 

Polyurethane 

i™ J!!L S n eXample de ™ nstr j" es th f superior thermal/solvolytic stability of the products of the instant 

5 zToz^OHE uZ P hn?wh 0 th ° Se ,° f ^ prt With to po,yester P°lvun*hanes (Pellethane* 

5 2102-80HE-Upjohn) when employed in both casting and extrusion modes. For extrusion evaluation the 

£7p™2£ ^ re H Umb ^, blen w e K ^ 0,4% addWve and extruded at 20&-220°C using a two stage ven ed 
24. 1 Prodox extruder; followed by injection molding of test specimens at 21 0°C 

Casting was accomplished by dissolving the resin in anisole at ambient temperature to produce a 20% 
70 lo'c tanm^Ti * 5 \ additiv * f °"° w *° °y solvent evaporating (after appropriate aging) in vacuo at 
™a Toot "■anas from which test samples were die cut for evaluation. Results are given in Table 
z»m ana ZBa, respectively; 

TABLE 29A 



15 



20 



25 



30 



EXTRUDED THERMOPLASTIC POLYESTER POLYURETHANE 



Additive 


Tensile 
MP a 
ASTM D638 


X 

Elongation 
ASTM D638 


Flexural 
Modulus 
GPa 
ASTM D790 


Hardness 
Shore A 


None 


45 


550 


0.05 


83 


V 


58 


480 


0.22 


87 


T 


*8 


540 


0.12 


84 


B 


A6 


550 


0.13 


84 


AQ 


41 


590 


0.05 


83 


AT 


40 


550 


0.05 


83 


AR 


44 


510 


0.05 


82. 
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Note the products of the instant invention provide enhancement of flexural modulus when used 
additives in extruded polyester polyurethane, whereas their non-neoanalogs are ineffective. 

TABLE 29B - CAST POLYESTER POLYURETHANE 



65 



Addi- 
tive 


Aging 

Time 

Hr. 


Tensile 
MPa 
ASTM D638 


% 

Elongation 
ASTM D638 


Flexural 
Modulus 

GPa 
ASTM D790 


Hardm 
Shore 

83 


None 


0.1 


48 


600 


0.05 


None 


168 


48 


600 


0.05 


82 


U 


0.1 


61 


580 


0.31 


88 


u 


168 


60 


570 


0.29 


88 


T 


0.1 


52 


600 


0.13 


83 


T 


168 


52 


600 


0.12 


83 


B 


0.1 


54 


600 


0.15 


83 


B 


24 


50 


600 


0.11 


83 


B 


168 


50 


600 


0.09 


83 


AQ 


0.1 


50 


600 


0.09 


88 


AO 


24 


49 


600 


0.05 


83 


AT 


0.1 


51 


600 


0.08 


82 


AT 


24. 


47 


600 


0.05 


82 


AR 


0.1 


50 


600 


0.10 


83 


AR 


24 


50 


600 


0.04 


82 



28 
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Note the products of the instant invention enhance the properties of cast polyester polyurethane in 
anisole solutiorTfor at least 168 hrs, whereas their prior art analogs failed within one-seventh of said period. 
This demonstrates the superior solvolysis resistance of the products of the instant invention. 

Example 30 

Polyurethane adhesive 

The effect of 0.25% of various neoalkoxy compounds on a hot melt polyurethane adhesive (Compo 
1479) for adhering rigid PVC to nylon substrates is shown in Table 30. 

TABLE 30 





Additive 


180° Peel Strength 
(kN/ra) 


75 


None 


0-78 




V 


0.92 




N 


0.86 


20 


K 


1.49 




0 


2.91 




25 


2*68 


25 


Z6 


4.20 (CF> 



(CF> Cohesive Failure .of Adhesive 



The above data show the effect of the neoalkoxy compounds on the polyurethane adhesive. While all 
of the titanate compounds improve the adhesivity to some degree, the titanate r additive U, and the 
30 zirconate compounds enhance performance to the greater extent 

Example 31 

Two-component urethane adhesion 

The effect 0.2% of the neoalkoxy compounds on the adhesion of Bostic® No. 7772 R21 two-component 
35 urethane to polypropylene substrate is shown in the Table 31 A below. The Table 31 B below shows the 
effect of 0.25% on two-component low pressure RIM urethane adhesion to semirigid PVC. 



45 



50 



55 



Additive 

None 

C 

V 

N 

K 

0 

Z2 



TABLE 31 A 



Substrate 
Polypropylene 



Lap Shear Strength 
(MPa) 

0,95 

2*70 

2.40 

3.20 

1.50 

1.10 

2.40 



60 
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TABLE 31 B 

Lap Shear Strength 
Additive Substrate (MPa) 



20 



None Semirigid PVC 2*90 

C M 3.20 

V " 3.40 

N » 3. 60 

K " 4.70 

U " 7.50 

ZS " 6.20 

Z6 M 10.50 (CF) 

(CF) Cohesive Failure of Adhesive 

25 Again, it will be noted that both the titanates and the zirconates markedly improve the shear strength of 

the systems. Particularly outstanding is the zirconate additive 26. 

Example 32 

Urethane adhesives 

30 This example shows the effect of the neoalkoxy titanates and zirconates on Uralite 5738 A/B urethane 
adhesives for Upjohn Pellethane® 2103 — 80WC to ABS, nylon 6/6 and aluminum. 0.25% of the neoalkoxy 
compound is used. The results are shown in following table: 

35 



45 



50 



65 
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TABLE 32 

Lap Shear Strength 

Additive Substrate (MPa) 

ABS (Monsanto) 

None Lustran 545 6.50 

V ■ 8.20 

» " 10.10 

K ■ 10.40 

" M 10.90 

Z5 « 9. 6 o 

26 " 15+ (CF) 
Nylon 6/6 

None (Celanese) N-186 8.40 

"K " 10.20 

0 M 11.60 

25 " 11.00 

- 9.10 
Degreased 

None Aluminum (Q Panel) 5.10 

V » 6.20 

N " 7.40 

U - 9.50 



(CP) Cohesive Failure of Adhesive 



The foregoing table shows the improved lap shear strength achieved by the addition of the compounds 
of the invention. 

Example 33 

Thermoplastic urethane 

The addition of 0.3% neoalkoxy compounds on the physical properties of thermoplastic urethane 
extrusion profiles is shown in the following table. 



31 



m 



15 



20 



Additive 

None 

C 

V 

s 

K 
U 

25 
26 
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TABLE 33 

Elongation Tensile Strength 

at Break % at Break (MPa) 



640 
780 
810 
760 
650 
600 
620 
580 



35 
35 
39 
42 
45 
52 
50 

55 (DC) 



(DC) Severe Discoloration 



The above table shows that, generally speaking, the elongation to break is improved most markedly by 
the neoalkoxy titanates, while the tensile strength of the material is improved to the greatest extent by the 
25 neoalkoxy zirco nates. 

Example 34 

RIM molded urethane 

This example shows the effect of 0.2% neoalkoxy titanates and neoalkoxy zirconates on the physical 
properties of RIM molded polyurethane (Texaco RIM TEX 140). 

30 

TABLE 34 







% Elongation 


Flexural 


Tensile Strength 


35 


Addi tive 


at Break 


Modulus (GPa) 


at Break (Mpa) 




None 


125 


1 .05 


34.5 




c 


155 


1 .07 


35.0 


AO' 


N 


140 


1.12 


36.0 




K 


160 


1.10 


33.0 




U 


110 


1.55 


51.0 


45 


25 


125 


1.43 


46,0 



Compared to the controls, all of the neoalkoxy compounds improved the percent elongation at break 
and the flexural modulus. Tensile strength at break was also greatly enhanced by the addition of the last 
so two compounds listed. 

Example 35 

Glass-reinforced peroxide-cured polyester 

In this example, formulations containing 70 parts by weight of polyester resin (S-600 Silmar Corp.); 30 
parts of 1 mm milled bare glass (Owens Illinois); 0.5 part of a catalyst consisting of benzoyl peroxide and 
55 200 ppm of cobalt acetylacetonate; and 0.14 part of the additives shown in the table below were cured for 
10 minutes at 150°C and post-cured for 2 hours at 100°C. The properties of the cured formulations are 
shown below. In addition to the control, the use of sitane additives is also illustrated. 
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TABLE 35 







Ten. 




Flex. 


Flex 


Corapr . 


UL94 


5 




Str. 


Elong. 


Str. 


Mod. 


Str. 


Rating 




Additive 


MPa 


% 


MPa 


GPa 


MPa 


@ 0.06 




None 


135 


2 


193 


8.3 


124 


Vt 


10 


V 


132 


6 


216 


8.0 


136 


Vl 




N 


147 


6 


221 


8.0 


132 


v 0 




K 


142 


8 


229 


7.9 


140 


v 0 


75 


Z3 


146 


5 


220 


8.7 


151 


v 0 




Z4 


154 


3 


236 


9.2 


157 


v 0 




A-174 a ' b 


138 


2 


199 


9.1 


131 


Vl 


20 


A-1100 a ' c 


152 


1 


210 


9.9 


142 


Vl 




A-I72 a ' d 


137 


3 


204 


9.2 


137 


v 1 . 


25 


A- 1 1 00 


139 


2.5 


195 


8.2 


125 


Vl 




A- 174 


136 


2.5 


197 


8.3 


1 27 


Vl 




Note: 














30 


a - Glass 


pre trea ted wi th 


silane 


in 95% 


ethanol and 


dried. 



b - A-174 - Union Carbide, gamma -Me thacryloxypropyltrimethoxy 
silane 

c - A-1100 - Onion Carbide , gamma-Aoinop ropy Itrimethoxysi lane 
d - A-172 - Union carbide, Vinyl-tris (2-methoxyethoxy) silane 



The above data clearly show that the additives of the invention improve certain of the physical 
40 properties cf the cured formulations and in most instances improve the flame-resistance of the material. 
The neoalkoxy zirconate compounds are particularly effective in improving the tensile strength, the flexurai 
strength, and the compressive strength of the polyester. In contrast, the silanes of the prior art do not 
improve the flame-resistance of the material and were considerably less effective in improving the physical 
properties of the polyester. 
45 Example 36 

Peroxy-cured glass-reinforced polyester 

Formulations containing 70 parts by weight of a polyester resin (Stypol 40—3904, Freeman Chemical); 
30 parts of chopped bare glass; 0.5 part of a catalyst comprising methylethyl ketone peroxide and 100 ppm 
of cobalt (naphthenate); and 0.14 part of the additives shown below were cured at ambient temperature 
so and post-cured for 2 hours at 120°C. The results obtained are shown in the table below. 
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TABLE 


36 














Ten. 


Flex. 


Flex. 


Compr • 


Notched 




5 




Gel/Cure 


Str. 


Li— J 

Mod. 


Str. 


Str. 


Izod 


%- 






Time, 


MPa 


GPa 


MPa 


MPa 


KJ/M 


Elong . 




Addi ti ve 


Min. 


D 638 


D 790 


D 790 


D 695 


0 256 


D 638 


10 


None 


52/79 


125 


8.3 


187 


122 


0.072 


2.5 




V:AA a 


69/98 


X21 


8.0 


204 


130 


0.091 


3.7 




N:AA a 


54/81 


127 


8.3 


196 


135 


0.094 


3.9 


75 


K:AA a 


56/82 


142 


8.5 


216 


146 


0.17 


4.8 




U:AA a 


48/71 


156 


8.9 


221 


154 


0.087 


2.8 




Z3 


40/61 


142 


8.1 


194 


136 


0.092 


3.2 


20 


Z4 


44/69 


159 


9.7 


228 


147 


0.18 


3.7 




Z5 


38/57 


149 


10.6 


217 


164 


0.094 


4.2 



Note: 

25 

a - Additive contains 50% acety lace tone by weight. 



This table shows the surprising advantage of using the neoalkoxy zirconates of the invention as 
coupling agents in these compositions. In contrast to the control and the material containing the neoalkoxy 
30 titanate coupling agent, the gel and cure time with the neoalkoxy zirconates were markedly reduced. This 
clearly shows the accelerating effect of these latter compounds. In addition, the coupling agents of the 
. instant invention also selectively improve the physical properties of the reinforced polyester. 

Example 37 

35 Peroxide-cured CaC0 3 filled polyester 

Formulations were prepared containing 30 parts by weight of a synthetic marble mix polyester resin 
(Stypol 40 — 5727, Freeman Chemical); 70 parts of calcium carbonate in the form of ground marble dust 
(Micro White 50, Sylacauga); 0.5 part of a catalyst comprising methylethyi ketone peroxide; and 0.2 part of 
the additives shown below, added to the resin prior to the addition of the marble dust. The compositions 

to were cured at ambient temperature and their physical properties measured. The results are shown in the 
following table: 

TABLE 37 

Compr • 





Gel/Cure 


Ten, 


Flex. 


Flex. 


Str. 


Uncatalyzed 




Time 


Str. 


Str. 


Mod. 


Mpa 


Vise. @ 25°C 


Additive 


Mi.n. 


MPa 


MPa 


GPa 


D 695 


Poise x 10i 


None 


58/92 


62 


139 


9.0 


152 


14 


V: AA a 


79/107 


70 


149 


8.2 


165 


0.9 


N: AA a 


62/94 


69 


142 


8.6 


161 


0.4 


K.: AA a 


60/97 


77 


160 


8.7 


156 


0.7 


Z2 


38/72 


72 


143 


9.7 


141 


12 


Z3 


31/67 


66 


151 


9.S 


136 


8 


Z4 


42/87 


84 


169 


10.3 


172 


10 



Note: 



65 a - Additive contains 50% ace ty lace tone by weight. 

34 



EP 0164 227 B1 

The above data clearly showthatthe neoalkoxy titanates tend to retard the cure of the polyester while 
the neoalkoxy zirconates function as accelerators. The additives of the invention improve the tensile 
strength and the compressive strength of the formulations in most instances. 

5 Example 38 

Peroxide-cured polyester clear coat 

,n Formulations containing 100 parts by weight of polyester resin (Hetron® 700C, Ashland Chemical Co )* 
0.5 part of methylethyi ketone peroxide catalyst; and 0.4 part of the additives shown in the table below 
were cured at ambient temperature. The gel and cure times and the physical properties of the cured 
to formulations are shown in the table below. 



45 



TABLE 38 

Ten. 

15 



str • % Ten. Flex* Flex. Notched 







Gel/Cure 


Break 


Elong. 


Mod. 


Mod. 


Str. 


Izod 


20 




Time, 


MPa 


@ Break 


GPa 


GPa 


MPa 


KJ/M 


Additive 


Min. 


D 638 


D 638 


D 638 


D 740 


O 790 


D 256 




None 


41/54 


38 


4 


2.8 


2.9 


110 


0.014 




C . 


240/ - 














25 




















V 


84/117 


46 


7" 


2.4 


2.6 


132 


0 . 19 




N 


72/101 


49 


8 


2.6 


2.7 


146 


0.26 


30 


K 
U 


240/ - 
240/ - 
















Z V 


23/31 


36 


13 


2.1 


2.2 


108 


0.22 


35 


Z2 


24/34 


49 


10 


2.5 


2.7 


136 


0.31 




Z3 


19/26 


46 


15 


2.5 


2.7 


155 


0.28 




Z4 


22/30 


57 


12 


2.6 


3.2 


161 


0.35 


40 


Z5 


25/31 


42 


19 


2.7 


3.0 


172 


0.26 



The data above show the severe retarding effect on the peroxide cure of the neoalkoxy titanates. 
Certain of these titanates substantially prevent the curing of the material, while others merely retard the 
reaction. In contrast, each and every one of the neoalkoxy zirconates tested markedly accelerated the time 
to gel and the cure time. Furthermore, the elongation to break of the compounds cured in the presence of 
the neoalkoxy zirconates shows that higher molecular weights were achieved. Substantial improvements 
in notched Izod values and, in certain instances, flexural strength and tensile strength, are also apparent. 

50 Example 39 

Compression molded SMC structural polyester 

Formulations containing 100 parts by weight of a polyester resin {Armco 8057 SMC 70% carbon)- 0 5 
part of p-chloro-perbenzoate catalyst; and 0.4 part of the additives shown in the table below were cured for 
1 minute at 200°C and thereafter cured for 8 hours at 150°C. The table below shows the physical properties 

55 of the cured material. 



so 



65 



35 









EP 


0 164 227 


B1 












TABLE 39 












Flex 




Notched 


HOT 


5 




Ten. 


Mod. 


Str. 


Izod 


1.18 




Additive 


Str. 


GPa 


MPa 


KJ/M 


D 648 


70 


None 


595 


69 


674 


1.06 


208 




v 

T 


C BO 




7 An 




202 




K 


592 


64 


752 


1.31 


201 


15 














K 


583 


62 


731 


1.46 


206 




U 


634 


69 


765 


1.26 


216 


20 


23 


631 


71 


743 


1.19 


214 




24 


628 


72 


736 


1.23 


221 




ZS 


662 


79 


781 


1.64 


235 



The data clearly show that the neoalkoxy compounds of the invention improve the fiexural strength 
and notched izod of the cured composition. Improvements are also shown in selective additives, 
particularly for the zirconates, in the tensile strength and HTD value. 

Example 40 

Perbenzoate-cured polyester potting compounds 

In this example, formulations were prepared containing 100 parts by weight of a premix glass-carbon 
static dissipating BMC polyester potting compound (Premi-Glas BMC-ESD); 0.5 part of t-butyl perbenzoate 
catalyst; and 0.2 part of the additives shown in the following table. The formulations were cured for 35 sec 
at 220°C and post-cured for 4 hours at 150°C. The following table shows the physical and electrical 
properties of the cured formulations. 



TABLE 40 
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Tens 


• 


Flex. 


Plex. 


Compr. 


Notched 


Volume 




Str. 


Elong. 


Mod. 


Str. 


Str. 


izod 


Resistivity 


Addi tive 


MPa 


% 


GPa 


MPa 


MPa 


KJ/M 


Ohm -cm 


None 


28 


2.1 


9.6 


83 


124 


0.27 


2 X TO 2 


V 


27 


3.4 


- 9.2 


107 


134 


0.45 


83 


N 


34 


3.7 


9.4 


116 


137 


0.52 


69 


K 


31 


4.1 


9.5 


109 


131 


0.50 


7 


22 


41 


3.2 


9.7 


131 


146 


0.62 


47 


24 


46 


3.0 


9.9 


128 


162 


0.55 


12 


A-noo a 


30 


2.0 


9.8 


96 


129 


0.25 


2.4 x 10 2 


A-174 b 


33 


2.0 


9.7 


87 


125 


0.36 


3.1 x 10 3 


Note: 



a - A-1100 - Union Carbide, gamma-Aminopropyltriraethoxy silane 

b - A-174 - Onion Carbide, gamma-Methacryloxyprbpyltrimethoxy silane 



36 



10 



EP 0 164 227 B1 

pinnI^S« b °« e dat f c J ear, V showthat th * compounds of the invention may improve the tensife strenqth 
elongation, flexural strength, compression, and notched Izod values of the formulations. stren 9™' 

Example 41 

Glass-reinforced peroxide-cured polyester 

In this example, formulations were prepared from 100 Darts bv wpioht nf * rmp „«k,«^ 
(Dielectrite 44-1BMC, Industrial Dielectric). 1 ^Z^SSu^^M^^SSSJR 
shown below. The formulations were cured for 10 minutes at 180°C and Jos^ured fo 2 hours aflso^C 
The phys.ca! and electrical properties of the cured compositions are shown in the table below 

TABLE 41 







Flex. 


Flex. 


Compr . 


Notched 






15 




Mod. 


Str. 


Str. 


Izod 


Dielectric 


Hardness 




Addi ti ve 


MPa 


MPa 


MPa 


KJ/M 


Str. MV/M 


Barcol 


20 


None 


13.1 


125 


154 


0.26 


13.2 


34 


V 


12.2 


138 


161 


0.38 


13.5 


33 




N 


12.9 


135 


166 


0.42 


13.7 


35 


25 


K 


11.7 


152 


172 


0.59 


13.5 


34 




23 


13.0 


151 


163 


0.41 


15.1 


39 




24 


13.4 


162 


167 


0.64 


15.0 


42 


30 


25 


13.9 


174 


1S9 


0.70 


14.2 


47 



o . Example 42 

Cured polyester clear coat 

■K^ZST 8 post-cured for 24 hours at S0°C. The table below shows Ihe^hysTral^ro^ieibes of 

TABLE 42 



50 
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Ten. 




Flex. 


Flex. 




Str. 


Elong. 


Mod. 


Str. 


Addi tive 


MPa 


% 


GPa 


MPa 


None 


38 


1.5 


10.5 


77 


NrAA 


43 


6.4 


9.4 


86 


K:AA 


47 


6.7 


9.2 


91 


Z2 


51 


4.2 


10.2 


84 


23 


48 


4.9 


10.8 


86 


Z4. 


54 


4.*3 


10.1 


92 


Z5 . 


72 


3.1 


13.1 


95 



65 
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It is apparent that the addition of the neoalkoxy compounds of the invention improved the tensile 
strength and percent elongation of the polyester clear coat, as well as the flexural strength- in addition, the 
last-named zirconate improved the flexural modulus of the composition. 

5 Claims 



1. A neoalkoxy compotrtd having the formula: 

R H 

to I I 

R 1 — C — C — 0M(A) a (B) b {C) o 

R 2 H 

is wherein M is titanium or zirconium, R, R 1 and R 2 are each a monovalent alkyl, alkenyl, alkynyl, aralkyl, aryl 
or alkaryl group having up to 20 carbon atoms or a halogen or ether substituted derivative thereof having 
up to three oxygen or halogen substituents, and, in addition, R 2 may also be an oxy derivative or an ether 
substituted oxy derivative of said groups; A, B and C are each a monovalent aroxy, thioaroxy, diester 
phosphate, diester pyrophosphate, oxyalkylamino, sulfonyl (ArS(0 2 ) — or carboxyl (RC(O)O — ), with R as 

20 defined above), each group having up to 30 carbon atoms; and a + b + c = 3. 

2. A composition comprising a comminuted material reacted with a neoalkoxy compound having the 
formula: 

R H 

I 1 

25 R i_C_<:-^M(A) 8 (B) b (C) c 

R 2 H 

wherein M is titanium or zirconium, R, R 1 and R 2 are each a monovalent alkyl, alkenyl, aikynyi, aralkyl* aryl 
30 or alkaryl group having up to 20 carbon atoms or a halogen or ether substituted derivative thereof having 
up to three oxygen or halogen substituents, and, in addition, R 2 may also be an oxy derivative or an ether 
substituted oxy derivative of said groups; A, B and C are each a monovalent aroxy, thioaroxy, diester 
phosphate, diester pyrophosphate, oxyalkylamino, sulfonyl (ArS(0 2 ) — ) or carboxyl (RC(O)O — ), with R as 
defined above), each group having up to 30 carbon atoms; and a + b + c = 3. 
35 3. A polymer composition which comprises a polymer and a neoalkoxy compound having the formula: 

R H 

I I 

R 1 — C— C^-OM(A) a (B) h (C) c 

II 
R 2 H 

wherein M is titanium or zirconium, R, R 1 and R 2 are each a monovalent alkyl, alkenyl, alkynyl, aralkyl, aryl 
or alkaryl group having up to 20 carbon atoms or a halogen or ether substituted derivative thereof having 

45 up to three ether oxygen or halogen substituents, and, in addition, R 2 may also be an oxy derivative of said 
groups; A, B and C are each a monovalent aroxy, thioaroxy, diester phosphate, diester pyrophosphate, 
oxyalkylamino, sulfonyl (ArS(0 2 )— ) or carboxyl (RC(O)O— ), with R defined as above), each group having 
up to 30 carbon atoms; and a + b + c = 3. 

4. A polymeric composition which comprises a polymer, a comminuted material, and a neoalkoxy 

50 compound having the formula: 

R H 

I I 

R 1 — C — C — OM(A) a {B) b (C) c 

55 | | 

R 2 H 



wherein M is titanium or zirconium, R^R 1 and R 2 are each a monovalent alkyl, alkenyl, alkynyl, aralkyl* aryl 
or alkaryl group having up to 20 carbon atoms or a halogen or ether substituted derivative thereof having 

so up to three ether oxygen or halogen substituents, and, in addition, R 2 may also be an oxy derivative or an 
ether substituted oxy derivative of said groups; A, B and C are each a monovalent aroxy, thioaroxy, diester 
phosphate, diester pyrophosphate, oxyalkylamino, sulfonyl (ArS(0 2 ) — ) or carboxyl {RC(0)0— -), with R as 
defined above), each group having up to 30 carbon atoms; and a + b + c = 3. 

5. A process for preparing a polymeric material which comprises compounding in a single step a 

65 polymer, a comminuted material and a neoalkoxy compound having the formula: 
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R H 

I I 

. R 1 — C — C — 0M(A) 8 (B) b (C) c 
II 

R 2 H . 

wherein M is titanium or zirconium, R r R 1 and R 2 are each a monovalent alkyl, alkenyl, alkynyl, aralkyl, aryl 
or alkaryl group having up to 20 carbon atoms or a halogen or ether substituted derivative thereof having 
up to three oxygen or halogen substituents, and, in addition, R 2 may also be ah oxy derivative or an ether 
substituted oxy derivative of said groups; A, B and C are each a monovalent aroxy, thioaroxy, d tester 
phosphate, diester pyrophosphate, oxyalkylamino, sulfonyl (ArS{0 2 ) — ) or carboxyl (RC(O)O — ), with R as 
defined above), each group having up to 30 carbon atoms; and a + b + c = 3. 

6. The process of claim 5 wherein the polymer is a thermoplastic polyester, a polyester, a polyamide or 
a polycarbonate. 

7. The composition of claims 3 or 4 wherein the polymer is a thermoplastic polyester, a polyester, a 
polyamide or a polycarbonate. 

Patentanspruche 

1. Neoalkoxyverbindung der Formel: 

R H 

I I 

R 1 — C — C — OM(A) 0 {B) b (C) c , 

II 
R 2 H 

in der M Titan oder Zirkonium ist, R, R 1 und R 2 jeweiis eine einwertige Alkyl-, Alkenyl-, Alkynyl-, Aralkyl-, 
Aryl- oder Alkarylgruppe mit bis zu 20 Kohlenstoffatomen oder ein Halogen- oder Ether-substituiertes 
Deri vat davon mit bis zu drei Ethersauerstoffen oder Halogensubstituenten sind, wobei R 2 auSerdem ein 
Oxyderivat oder ein Ethersubstituiertes Oxyderivat dieser Gruppen sein kann, A; B, und C jeweiis eine 
einwertige Aroxy-, Thioaroxy-, Diesterphosphat-, Diesterpyrophosphat-, Oxyalkylamino-, Sulfonyl- 
{ArS0 2 — ) oder Carboxylgruppe (RC(0/0— ), wobei R die obige Bedeutung hat) sind, wobei jede Gruppe bis 
zu 30 Kohlenstoffatome aufweist, und a + b + c = 3 sind. 

2. Zusammensetzung, die ein zerkleinertes Material umfaSt, das umgesetzt worden ist mit einer 
Neoalkoxyverbindung mit der Formel: 

R H 

II 

ri — c — C — OMIAUBUOc 

I I 
R 2 H 

in der M Titan oder Zirkonium ist, R, R 1 und R 2 jeweiis eine einwertige Alkyl-, Alkenyl-, Alkynyl-, Araikyl- 
Aryl- oder Alkarylgruppe mit bis zu 20 Kohlenstoffatomen oder ein Halogen- oder Ether-substituiertes 
Denvat davon mit bis zu drei Ethersauerstoffen oder Halogensubstituenten sind, wobei R 2 aufcerdem ein 
Oxyderivat oder ein Ethersubstituiertes Oxyderivat dieser Gruppen sein kann. A, B, und C jeweiis eine 
einwertige Aroxy-, Thioaroxy-, Diesterphosphat-, Diesterpyrophosphat-, Oxyalkylamino-, Sulfonyl- 
(ArSOar— ) oder CarboxyJ gruppe {RC{0/0— ), wobei R die obige Bedeutung hat) sind, wobei jede Gruppe bis 
zu 30 Kohlenstoffatome aufweist, und a + b + c = 3 sind. 

3. Polymerzusammensetzung, die ein Polymer und eine Neoalkoxyverbindung mit der Formel umfaBt: 

R H 

II 

R 1 — C — C — OM{A) a (B) b {C) c , 
R 2 H 

in der M Titan oder Zirkonium ist, R, R 1 und R 2 jeweiis eine einwertige Alkyl-/ Alkenyl-, Alkynyl-, Aralkyl-, 
Aryl- oder Alkarylgruppe mit bis zu 20 Kohlenstoffatomen oder ein Halogen- oder Ether-substituiertes 
Derivat davon mit bis zu drei Ethersauerstoffen oder Halogensubstituenten sind, wobei R 2 auSerdem ein 
Oxyderivat oder ein Ethersubstituiertes Oxyderivat dieser Gruppen sein kann, A, B, und C jeweiis eine 
einwertige Aroxy-, Thioaroxy-, Diesterphosphat-, Diesterpyrophosphat-, Oxyalkylamino-, Sulfonyl- 
(ArSOjr- ) oder Carboxylgruppe (RC(0/0— ), wobei R die obige Bedeutung hat) sind, wobei jede Gruppe bis 
zu 30 Kohlenstoffatome aufweist, und a + b + c= 3 sind. 
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4. Polymere Zusammensetzung, die ein Polymer, ein zerkleinertes Material und eine 
Neoalkoxyverbindung mit der folgenden Formel umfaBt: 

R H 

R'— C— C— OM(A).(B),(C) c , 

I I 
R 2 H 

in der M Titan oder Zirkonium ist, R, R' und R 2 jeweils eine einwertige Alky.-. ^'^"^^S 
Arvl- oder Alkarylgruppe mit bis zu 20 Kohlenstoffatomen Oder em Halogen- od8r u E *JT% bst ' tu ^* 
Serivat d^vin mit USi drei Ethersauerstoffen ^^^^^^J^ S£E*S 
Oxyderivat oder ein Ethersubstituiertes Oxyderivat dieser Gruppen se.n kann A ^ ui^ C jeweils erne 
einwertiqe Aroxy-, Thioaroxy-, Diesterphosphat-. Diesterpyrophosphat- Oxyallcylam no- Sulfonyl- 
fArsS Oder ^rboxylgruppe (RC(0/O-). wobei R die obige Bedeutung hat) s.nd, wobe. ,ede Gruppe b,s 
zu 30 Kohlenstoffatome aufweist, und a + b + c = 3 smd. . Q „ - P „iw mer 

5 Verfahren zur Herstellung eines polymeren Materials, bei dem in einer einzigen Stufe ein Polymer, 
ein zl^eS^SM^eriaTund eine Neoaltoxyverbindung mit der folgenden formel compoundiert werden: 

R H 

R 1 — C — C — OMtAl.tBMC),,, 

I I 
R 2 H 

in der M Titan oder Zirkonium ist, R, R< und R 2 jeweils eine einwertige Alkyl-, Alk^ 
Arvl- oder Alkarylgruppe mit bis zu 20 Kohlenstoffatomen oder ein Halogen- oder . Etta^*™"* ™" 
Derivat davon mit "bh a drei Ethersauerstoffen oder Ha.ogensubstituenten smd, ^obe, R 2 auBertem 
Oxvderivat oder ein Ethersubstituiertes Oxyderivat dieser Gruppen sein kann. A, B, und C jeweils eine 
SSertice AroxT Thioaroxy-, Diesterphosphat-, Diesterpyrophosphat- Oxyalkylam.no- Su Ifonyl- 
FArsS ode^rboxylgruppe (RC(0/o4, wobei R die obige Bedeutung hat) sind, wobe. ,ede Gruppe b.s 

™T£^™™Zl™™*^<* 3 Oder 4, bei der das Polymer ein thermoplastischer Polyester, 
ein Polyamid oder ein Polycarbonat ist. 



Revendications 
ao 1- Compose neoalcoxy repondant a la formule 

R H 

R 1 — C — C — 0M(A) a (B) b (C) c 
R 2 H 
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^ t- 7_. D oi ot mnresentent chacun un groupe monovalent alkyl, alcenyle, 

pouvant en outre represents un denve oxy, un denv6 oxy ^WW^ «gP ' ' diester 
representent chacun un W™^^ SoSKr- ^ defini comme ci- 



a la formule 

R H 



R 1 — C — C — 0M(A) B {B) b lC) c 

t I 
R 2 H 
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dans laauelle M est Ti ou Zr; R, R 1 et R 2 representent chacun un groupe monovalent alkyl. alcenyle, 
alcvnvU ? ara^eTry e ou alkary e, ayant jusqu'a 20 atomes de carbone, ou un tel groupe halogene ou 
^eM«6 ^mant jusquVtrois atomes d'oxygene ou d'halogene en tant que subst.tuants, R 
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pouvant en outre representer un derive oxy, un derive oxy ether-substitue desdits groupes; A B et C 
representee chacun un groupe monovalent, aryloxy, thioaryloxy, diester phosphate, diester 
pyrophosphate, oxyalkylamino, sulfonyi [ArS(0 2 >— ] ou carboxyle [RC(O)— ], ou R est defini comme ci- 
dessus chaque groupe A, B ou C pouvant comporter jusqu'a 30 atomes de carbone; eta+b + c = 3 
3. Composition poiymere comprenant un polymere et un compose neoalcoxy repondant a la formule 

R H 

I I 

R'-C-C— OM(A) a (B) b {C) c 
R 2 H 

^ S Jf qUe,I ?u A f eSt T ! ° U Z u ; R \ Rl Gt R2 re P r ^ e "^nt chacun un groupe monovalent alkyl, alcenyle, 
alcynyle, aralkyle, aryle ou alkaryle, ayant jusqu'a 20 atomes de carbone, ou un tel groupe halogene ou 
6 J )reSen l ant J * USqU '* *°™ atomes d ' ox V9ene ou d'halogene en tant que substituants, R 2 
pouvant en outre representer un derive oxy, un derive oxy ether-substitue desdits groupes* A B et C 
^rf^T. chacu " un . 9roupe monovalent, aryioxy, thioaryloxy, diester phosphate/ diester 
T**' oxva,k Y' a ^no^ulfonyl [ArS<0 2 >-I ou carboxyle [RC<0>-], ou R est defini comme ci- 
aessus, chaque groupe A, B ou C pouvant comporter jusqu'a 30 atomes de carbone; eta + b + c = 3 
repondan^^ comprenant un polymere, un materiau pulverise et un compose neoalcoxy 

R H 

, I I 
R — C — C — OM (A) a ( B) b (C) c 

R 2 H 

Svfe^ V ° U Z ,u R 'i R1 6t R^P^^nt chacun un groupe monovalent alkyl, alcenyle, 

E k^ L?^ 8 ° U ? lkar Y ,e ' avant J us ^ u a 20 ^"les de carbone, ou un tel groupe halogene ou 
■J™TJ P^sentant jusqu'a trois atomes d'oxygene ou d'halogene en tant que substituants, R 2 

pouvant en outre representer un derive oxy, un derive oxy ether-substitue desdits groupes; A, B et C 
representent chacun un groupe monovalent, aryloxy, thioaryloxy, diester phosphate, diester 
Kc°^ hate ' ox V alk y» a ^"o^ulfonyl [ArS(0 2 >-] ou carboxyle [RC{oV-l. ou R est defini comme ci- 
dessus chaque groupe A, B ou C pouvant comporter jusqu'a 30 atomes de carbone; eta + b + c = 3 

5. Procede pour la preparation d'un materiau poiymere, ledit procede comprenant la formulation en 
formute po ^ e ^'>4'¥ n ^ d '"n compose neoalcoxy repondant a la 

R H 

40 R 1 — C — C — OM(A).{B) b (C) c 

R 2 H 
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dans laquelle M est Ti ou Zr; R, R 1 et R 2 representent chacun un groupe monovalent alkyl, alcenyle. 
alcynyle, aralkyle, aryle ou aikaryle, ayant jusqu'a 20 atomes de carbone, ou un tel groupe halogene ou 
ether-substitue presentant jusqu'a trois atomes d'oxygene ou d'halogene en tant que substituants, R 2 
pouvant en outre representer un derive oxy, un derive oxy 6ther-substitue desdits groupes; A, B et C 
representent chacun un groupe monovalent, aryloxy, thioaryloxy, diester phosphate, ' diester 
pyrophosphate, oxyalkylamino, sulfonyi [ArS(0 2 r— ] ou carboxyle [RC(Or— ], ou R est defini comme ci- 
5o dessus, chaque groupe A, B ou C pouvant comporter jusqu'a 30 atomes de carbone; et a + b + c = 3. 

6. Procede suivant la revendication 1, dans iequel le polymere est un polyester thermoplastique, un 
polyester, un polyamide ou un polycarbonate. 

7. Composition suivant la revendication 3 ou 4, dans laquelle le polymere est un polyester 
thermoplastique, un polyester, un polyamide ou un polycarbonate. 
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